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(54) MEASURING METHOD AND EXPOSURE METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To measure the surface shape of a reflection 
surface highly accurately in a short period of time. 

SOLUTION: The amount of local rotation of the reflection surface and the 
amount of rotation of a stage WST are simultaneously measured while the 
stage WST moves axially substantially in parallel to the reflection surfaces 
of moving mirrors MX, MY in a two dimensional plane, and the configuration 
of the reflection surface is calculated using only both of the amount of the 
local rotation of the reflection surface measured when the stage moves 
substantially at a constant speed and of the amount of rotation of the stage 
corresponding to the foregoing amount of the local rotation. Consequently, 
the configuration of the reflection surface can be accurately measured 
without being influenced by deformation of the reflection surface caused by 
acceleration and deceleration of the stage. Further, unlike the case where 
the stage is positioned, and for every positioning the amount of the local 
rotation of the reflection surface and the amount of the rotation of the 
stage are measured, since the positioning of the stage and times of the 
acceleration and deceleration before and after the positioning become 
unnecessary during the time till the end of the simultaneous measurement 
since the starting of the same, shortening of the measurement time 
becomes possible as a result. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the measurement approach which measures the shape of surface type of at least one reflector in 
which the inside of a two-dimensional side was established by the movable mobile, 
Process which measures the local rotation of said reflector, and the rotation of said mobile to 
coincidence while moving said mobile to predetermined shaft orientations almost parallel to said 
reflector in said two-dimensional side; 

The measurement approach which contains the process which computes the configuration of said 
reflector, and; only using the rotation of the mobile corresponding to the local rotation and this local 
of said reflector measured while said mobile was moving at uniform velocity mostly. 
[Claim 2] 

Said process to measure, 

The 1st measurement process which measures the local rotation of said reflector, and the rotation of 
said mobile to coincidence while moving said mobile to the side else from the 1 side of said 
predetermined shaft orientations; 

While moving said mobile to the 1 side from the side besides said predetermined shaft orientations, 
the 2nd measurement process and; which measure the local rotation of said reflector and the rotation 
of said mobile to coincidence are included, 

The measurement approach according to claim 1 characterized by computing the configuration of 
said reflector at said process to compute based on the partial 1st inclination data of said reflector 
acquired from the measurement result of said 1st measurement process, and the partial 2nd 
inclination data of said reflector acquired from the measurement result of said 2nd measurement 
process corresponding to these 1st inclination data. 
[Claim 3] 

It is the measurement approach which measures the configuration of at least one reflector in which 
the inside of a two-dimensional side was established by the movable mobile. 

The 1st measurement process which measures the local rotation of said reflector, and the rotation of 
said mobile to coincidence while moving said mobile to the side else in said two-dimensional side 
from the 1 side of predetermined shaft orientations almost parallel to said reflector; 
The 2nd measurement process which measures the local rotation of said reflector, and the rotation of 
said mobile to coincidence while moving said mobile to the 1 side from the side besides said 
predetermined shaft orientations; 

The measurement approach containing the process which computes the configuration of said 
reflector based on the partial 1st inclination data of said reflector acquired from the measurement 
result of said 1st measurement process, and the partial 2nd inclination data of said reflector acquired 
from the measurement result of said 2nd measurement process corresponding to these 1st inclination 
data, and;. 
[Claim 4] 

The local rotation of said reflector is the measurement approach given in any 1 term of claims 1-3 
characterized by being measured by the light wave interferometer. 
[Claim 5] 

It is the measurement approach which measures the configuration of at least one reflector in which 
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the inside of a two-dimensional side was established by the movable mobile, 
It is the process at which a multiple-times line collects data with the rotation of said mobile 
corresponding to said local rotation and this local almost covering an overall length of said 
predetermined shaft orientations of said reflector for the process which measures some local 
rotations of said reflector, and the rotation of said mobile to coincidence while moving said mobile 
to predetermined shaft orientations almost parallel to said reflector in said two-dimensional side.; 
The measurement approach which contains the process which computes the configuration of said 
reflector, and; based on the data collected at said process to collect. 
[Claim 6] 

The measurement approach according to claim 5 characterized by including further the process 
which updates the configuration data of said reflector whenever it repeats said process to collect and 
the process to compute and the configuration of said reflector is computed at said process to 
compute. 
[Claim 7] 

While moving said mobile to the side else from the 1 side of said predetermined shaft orientations, 
said process to collect The 1st collection process which collects data with the rotation of said mobile 
corresponding to said local rotation and this local almost covering an overall length of said 
predetermined shaft orientations of said reflector, While moving said mobile to the 1 side from the 
side besides said predetermined shaft orientations, the 2nd collection process which collects data 
with the rotation of said mobile corresponding to said local rotation and this local almost covering an 
overall length of said predetermined shaft orientations of said reflector is included, 
The measurement approach according to claim 5 or 6 characterized by to compute the configuration 
of said reflector based on the partial 1st inclination data of said reflector acquired from the data 
collected at said 1 st collection process at said process to compute, and the partial 2nd inclination data 
of said reflector acquired from the data collected at said 2nd collection process corresponding to 
these 1 st inclination data. 
[Claim 8] 

The local rotation of said reflector is the measurement approach given in any 1 term of claims 5-7 
characterized by being measured by the light wave interferometer. 
[Claim 9] 

Process which measures the configuration of said reflector using the measurement approach of a 
publication in any 1 term of claims 1-4; 

The exposure approach containing the process which imprints a pattern to the sensitization body 
which moved said mobile based on the configuration of said measured reflector, and the 
measurement result of the location metering device which measures the location of said mobile using 
said reflector, and was laid on said mobile, and;. 
[Claim 10] 

At said process to measure, it is the exposure approach according to claim 9 that a multiple-times 
line is characterized by obtaining data with the rotation of said mobile corresponding to said local 
rotation and this local almost covering an overall length of said predetermined shaft orientations of 
said reflector for the coincidence measurement of some local rotations of said reflector, and the 
rotation of said mobile. 
[Claim 11] 

Process which measures the configuration of said reflector using the measurement approach of a 
publication in any 1 term of claims 5-8; 

The exposure approach containing the process which imprints a pattern to the sensitization body 
which moved said mobile based on the configuration of said measured reflector, and the 
measurement result of the location metering device which measures the location of said mobile using 
said reflector, and was laid on said mobile, and;. 
[Claim 12] 

Process which measures the configuration of said reflector by the measurement approach of a 
publication in any 1 term of claims 5-8; 

Process which judges whether change of the configuration of said reflector is over the specified 
quantity; 

Process which emits warning when change of the configuration of said reflector is over the specified 
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quantity; 

Process which stands by until the maintenance according to said warning is performed; 
The exposure approach containing the process which imprints a pattern to the sensitization body 
which moved said mobile after said maintenance termination, and was laid on this mobile, and;. 
[Claim 13] 

At least the part of said processes to measure is the exposure approach given in any 1 term of claims 
9-12 characterized by being carried out in the case of exchange of the sensitization body laid on said 
mobile. 
[Claim 14] 

At least the part of said processes to measure is the exposure approach given in any 1 term of claims 
9-13 characterized by being carried out at every exchange of the sensitization body of every 
predetermined number of sheets. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the measurement approach and the exposure approach, and relates to the 
measurement approach which measures in more detail the shape of surface type of at least one 
reflector in which the inside of a two-dimensional side was established by the movable mobile, and 
the exposure approach using this measurement approach. 
[0002] 

[Description of the Prior Art] 

Conventionally at the lithography process for manufacturing a semiconductor device, a liquid crystal 
display component, etc. Sensitization bodies, such as a wafer with which the pattern formed in the 
mask or the reticle (it is named a "reticle" genetically below) was applied to the resist etc. through 
projection optics, or a glass plate The contraction projection aligner (the so-called stepper) of the 
step-and-repeat method imprinted upwards, (It is hereafter named a "wafer" generically) The 
scanning projection aligner (the so-called scanning stepper) of step - which added amelioration to 
this stepper, and - scanning method etc. is mainly used. 
[0003] 

In this kind of aligner, the light wave interferometer (laser interferometer) which made the light 
source frequency stabilization laser of helium-Ne which holds a wafer and carries out continuous 
oscillation of the inside of a two-dimensional side to movable location measurement of a wafer stage 
on the wavelength of 633nm is used. 
[0004] 

On the property, since a laser interferometer can perform only measurement of a single dimension, 
when performing two-dimensional coordinate measurement, for example, measurement of XY 
coordinate, it needs to prepare two laser interferometers. And a length measurement beam is 
perpendicularly irradiated from two laser interferometers to each of two reflectors which were 
established in the wafer stage and which intersect perpendicularly mutually, and the two-dimensional 
coordinate location of a wafer stage is called for by measuring change of the distance from the 
origin/datum of the direction of the length measurement beam of each reflector. 
[0005] 

Usually, it is used for X shaft orientations fixed to the wafer stage, and Y shaft orientations as a 
reflector of the above [ the reflector of the plane mirror (called a migration mirror) prolonged, 
respectively ]. These plane mirrors need die length for X shaft orientations and Y shaft orientations 
corresponding to the need migration stroke of a wafer stage, and very high flatness is required from 
it being what is used for location measurement of a wafer stage. 
[0006] 

However, in order to secure the display flatness of the reflector of the above-mentioned plane mirror 
good, surface treatment with a high precision (mirror plane processing) is indispensable, and 
manufacture cost was very high. Moreover, even if it manufactured the plane mirror with good 
display flatness, when this was fixed to a wafer stage, distortion might occur, and distortion might 
occur by aging after immobilization. Furthermore, when superposition precision, alignment 
precision, etc. which it becomes impossible to disregard the irregularity of the shape of surface type 
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of the reflector of extent which did not become a problem conventionally, and are required of an 
aligner in recent years were taken into consideration as the exposure precision required of an aligner 
became high, it was very difficult to manufacture the plane mirror which has the display flatness of 
the level with which are satisfied of the precision prescribe. 
[0007] 

Then, the configuration of the reflector of a plane mirror was measured and the applicant proposed 
previously the approach of measuring the local inclination of a migration mirror, integrating it, and 
searching for the configuration of the reflector of a migration mirror with 4 shaft interferometer, 
from a viewpoint of amending the measurement error of the laser interferometer which originates in 
the reflector configuration of a plane mirror using the measurement result (for example, patent 
reference 1 reference). 
[0008] 

[Patent reference 1] 

The patent No. 3295846 official report 
[0009] 

[Problem(s) to be Solved by the Invention] 

however, by the approach of a publication, in the above-mentioned patent reference 1 The migration 
to each measurement point sake since the measurement approach of obtaining the data for carrying 
out step migration of the wafer stage at intervals of predetermined in an one direction, and 
computing the shape of surface type of a reflector in every migration location (measurement point) 
was adopted, Although the acceleration time and the deceleration time needed to be taken, 
respectively at the time of the step migration before and behind that, the result to which this 
lengthens measurement time amount was caused, and it became clear after that that it was not what 
can not necessarily be satisfied. Moreover, in order to control a measurement error, it became clear 
that it was also necessary to wait until positioning sets on each measurement point. For such a 
reason, measurement of the shape of surface type of a migration mirror had become the factor which 
reduces a throughput. Moreover, it also became clear that a measurement error became fairly large 
[ near the end section of a migration mirror ]. 
[0010] 

Furthermore, like ****, during the usual exposure processing actuation, the shape measurement of a 
migration mirror could not be performed, but exposure processing actuation needed to be suspended 
periodically, and the measurement actuation needed to be performed from the measurement taking a 
long time. Also in this point, it had become the factor which reduces the throughput of an aligner 
[0011] 

This invention was made under this situation and the 1st purpose is in offering the measurement 
approach which can raise the measurement capacity of the shape of surface type of the reflector 
established in the mobile. 
[0012] 

The 2nd purpose of this invention is to offer the measurement approach which can perform 
measurement of the shape of surface type of the reflector established in the mobile, without reducing 
the throughput of other actuation of a mobile. 
[0013] 

Moreover, the 3rd purpose of this invention is to offer the exposure approach which can raise the 

productivity of the device which is a final product. 

[0014] 

[Means for Solving the Problem] 

Invention according to claim 1 is the measurement approach which measures the shape of surface 
type of at least one reflector in which the inside of a two-dimensional side was established by the 
movable mobile (WST). The process which measures the local rotation of said reflector, and the 
rotation of said mobile to coincidence while moving said mobile to predetermined shaft orientations 
almost parallel to said reflector in said two-dimensional side; When said mobile is moving at 
uniform velocity mostly It is the measurement approach which contains the process which computes 
the configuration of said reflector, and; only using the rotation of the mobile corresponding to the 
local rotation and this local of said reflector boiled and measured. 
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[0015] 

According to this, while moving the mobile to predetermined shaft orientations almost parallel to a 
reflector in a two-dimensional side, the local rotation of said reflector and the rotation of a mobile 
are measured to coincidence. Since the configuration of said reflector is computed only using the 
rotation of the mobile corresponding to the local rotation and this local of the reflector measured 
while the mobile was moving at uniform velocity mostly It becomes possible to be accurate and to 
measure the shape of surface type of a reflector, without being influenced of deformation of the 
reflector resulting from the acceleration and deceleration of a mobile. Moreover, since positioning of 
a mobile and the acceleration-and-deceleration time amount in the positioning order become 
unnecessary from initiation of the aforementioned coincidence measurement before termination at 
the above-mentioned patent reference 1 which positions a mobile at intervals of predetermined and 
measures the local rotation of a reflector, and the rotation of a mobile at every positioning unlike the 
approach of a publication, compaction of measurement time amount is attained as a result. 
Therefore, according to this invention, it can become possible to perform measurement of the shape 
of surface type of the reflector established in the mobile with high precision [ are a short time and ], 
and the measurement capacity of the shape of surface type of a reflector can be raised in respect of 
being time. Moreover, since the above-mentioned acceleration-and-deceleration time amount is 
unnecessary, it becomes possible to perform frequently coincidence measurement of a rotation and 
the rotation of a mobile with said local reflector in the above-mentioned patent reference 1 compared 
with invention of a publication etc., and becomes collectable [ finer data ], and it also becomes 
possible to raise measurement precision in this point. 
[0016] 

In this case, said process to measure From the 1 side of said predetermined shaft orientations, to the 
side else said mobile The 1st measurement process which measures the local rotation of said 
reflector, and the rotation of said mobile to coincidence while moving; The 2nd measurement 
process and; which measure the local rotation of said reflector and the rotation of said mobile to 
coincidence while moving said mobile to the 1 side from the side besides said predetermined shaft 
orientations are included. The partial 1st inclination data of said reflector acquired from the 
measurement result of said 1st measurement process at said process to compute, Suppose that the 
configuration of said (based on the average of for example, the 1st and 2nd inclination data etc.) 
reflector is computed based on the partial 2nd inclination data of said reflector acquired from the 
measurement result of said 2nd measurement process corresponding to these 1st inclination data 
[0017] 

Invention according to claim 3 is the measurement approach which measures the configuration of at 
least one reflector in which the inside of a two-dimensional side was established by the movable 
mobile (WST). From a side besides said predetermined shaft orientations, to 1 side The 1st 
measurement process which measures the local rotation of said reflector, and the rotation of said 
mobile to coincidence while moving said mobile to the side else in said two-dimensional side from 
the 1 side of predetermined shaft orientations almost parallel to said reflector; said mobile The 2nd 
measurement process which measures the local rotation of said reflector, and the rotation of said 
mobile to coincidence while moving; The partial 1st inclination data of said reflector acquired from 
the measurement result of said 1st measurement process, It is the measurement approach containing 
the process which computes the configuration of said (based on the average of for example, the 1st 
and 2nd inclination data etc.) reflector based on these 1st inclination data and the partial 2nd 
inclination data of said reflector acquired from the measurement result of said corresponding 2nd 
measurement process, and;. 
[0018] 

According to this, while moving the mobile to the side else in a two-dimensional side from the 1 side 
of predetermined shaft orientations almost parallel to said reflector, the local rotation of a reflector 
and the rotation of a mobile are measured to coincidence (the 1st measurement process), and while 
moving said mobile to the 1 side from the side besides predetermined shaft orientations, the local 
rotation of said reflector and the rotation of said mobile are measured to coincidence (the 2nd 
measurement process). And based on the partial 1st inclination data of the reflector acquired from 
the measurement result of the 1st measurement process, and the partial 2nd inclination data of the 
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reflector acquired from the measurement result of the 2nd measurement process corresponding to 
these 1st inclination data, the configuration of a reflector (based on the average of for example, the 
1st and 2nd inclination data etc.) is computed. Although the technique of integrating the inclination 
of the reflector drawn from the local rotation of a reflector and the rotation of a mobile also in any of 
the 1st measurement process and the 2nd measurement process here, and drawing the shape of 
surface type of a reflector is employable Since the error (the error on measurement and the error on 
count are included) included in an inclination at the addition and coincidence of an inclination is also 
integrated when this technique is adopted, When [ which inclines and integrates only using data ] it 
is obtained while moving the mobile to the side else from the 1 side of predetermined shaft 
orientations, as the edge by the side of the point of the reflector where addition (count of an 
operation) increases ending [ measurement ] is approached, the error included in the shape of surface 
type becomes larger. 
[0019] 

On the other hand, the partial 1st inclination data of the reflector acquired from the measurement 
result of the 1st measurement process like this invention, In computing the configuration of a 
reflector based on these 1st inclination data and the partial 2nd inclination data of the reflector 
acquired from the measurement result of the corresponding 2nd measurement process The effect of 
with error can be eased as a result by which the error accompanying the above-mentioned addition is 
equalized as a whole, it can become possible to compute the shape of surface type of a highly precise 
reflector, and the measurement capacity of the shape of surface type of a reflector can be raised in 
respect of precision. 
[0020] 

Although the local rotation of a reflector can be measured using various devices in each 
measurement approach given in above-mentioned claims 1-3, suppose that the local rotation of said 
reflector is measured by the light wave interferometer (XI, Xthetal, YI, Ythetal) like the 
measurement approach according to claim 4. 
[0021] 

Invention according to claim 5 is the measurement approach which measures the configuration of at 
least one reflector in which the inside of a two-dimensional side was established by the movable 
mobile (WST). While moving said mobile to predetermined shaft orientations almost parallel to said 
reflector in said two-dimensional side The process which measures some local rotations of said 
reflector, and the rotation of said mobile to coincidence The process at which a multiple-times line 
collects data with the rotation of said mobile corresponding to said local rotation and this local 
almost covering an overall length of said predetermined shaft orientations of said reflector; it is the 
measurement approach which contains the process which computes the configuration of said 
reflector, and; based on the data collected at said process to collect. 
[0022] 

According to this, while moving a mobile to predetermined shaft orientations almost parallel to a 
reflector in a two-dimensional side, some local rotations of a reflector and the rotation of a mobile 
are measured to coincidence, and data with the rotation of the mobile corresponding to the local 
rotation and this local almost covering an overall length of the predetermined shaft orientations of a 
reflector are collected by performing this two or more times. And the configuration of a reflector is 
computed based on the collected data. By doing in this way, since data are collected by performing 
continuously or discretely measuring some local rotations of a reflector, and the rotation of a mobile 
to coincidence while moving a mobile to predetermined shaft orientations parallel to a reflector, time 
amount for measurement of data can be performed in the intervals of other actuation in parallel to 
other actuation, and advance of other actuation is not barred. Therefore, it becomes possible to 
perform measurement of the shape of surface type of the reflector which the throughput of other 
actuation was not reduced and was established in the mobile. 
[0023] 

In this case, suppose that the process which updates the configuration data of said reflector whenever 
it repeats said process to collect and the process to compute and the configuration of said reflector is 
computed like the measurement approach according to claim 6 at said process to compute is included 
further. 
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[0024] 

In each measurement approach given in above-mentioned claims 5 and 6 like the measurement 
approach according to claim 7 said process to collect The 1st collection process which collects data 
with the rotation of said mobile corresponding to said local rotation and this local almost covering an 
overall length of said predetermined shaft orientations of said reflector while moving said mobile to 
the side else from the 1 side of said predetermined shaft orientations, While moving said mobile to 
the 1 side from the side besides said predetermined shaft orientations, the 2nd collection process 
which collects data with the rotation of said mobile corresponding to said local rotation and this local 
almost covering an overall length of said predetermined shaft orientations of said reflector is 
included. The partial 1st inclination data of said reflector acquired from the data collected at said 1st 
collection process at said process to compute, Suppose that the configuration of said (based on the 
average of for example, the 1st and 2nd inclination data etc.) reflector is computed based on these 1st 
inclination data and the partial 2nd inclination data of said reflector acquired from the data collected 
at said corresponding 2nd collection process. 
[0025] 

Suppose that the local rotation of said reflector is measured by the light wave interferometer (XI, 
Xthetal, YI, Ythetal) like the measurement approach according to claim 8 in each measurement 
approach given in above-mentioned claims 5-7. 
[0026] 

The process to which invention according to claim 9 measures the configuration of said reflector 
using the measurement approach of a publication in any 1 term of claims 1-4; The configuration of 
said measured reflector, It is the exposure approach containing the process which imprints a pattern 
to the sensitization body (WST) which moved said mobile based on the measurement result of the 
location metering device (XI, Xthetal, YI, Ythetal) which measures the location of said mobile using 
said reflector, and was laid on said mobile, and;. 
[0027] 

According to this, measurement of the configuration of the highly precise reflector of a publication is 
carried out to any 1 term of claims 1-4, a mobile is moved based on the configuration of the 
measured reflector, and the measurement result of the location metering device which measures the 
location of a mobile using a reflector, and a pattern is imprinted to the sensitization body laid on the 
mobile. Therefore, by carrying out amendment etc. according to the shape of surface type of the 
reflector which had the measurement result of a location metering device measured, the same 
precision as the case where an ideal reflector is used is acquired, and position control with the highly 
precise mobile at the time (when it is the imprint of a pattern) of being exposure is realized. This is 
enabled to imprint a pattern with a good superposition precision, and it becomes possible to raise the 
productivity of the device which is a final product. 
[0028] 

In this case, at said process to measure, a multiple-times line can be supposed that data with the 
rotation of said mobile corresponding to said local rotation and this local almost covering an overall 
length of said predetermined shaft orientations of said reflector for the coincidence measurement of 
some local rotations of said reflector and the rotation of said mobile are obtained like the exposure 
approach according to claim 10. 
[0029] 

The process to which invention according to claim 1 1 measures the configuration of said reflector 
using the measurement approach of a publication in any 1 term of claims 5-8; The configuration of 
said measured reflector, It is the exposure approach containing the process which imprints a pattern 
to the sensitization body which moved said mobile based on the measurement result of the location 
metering device which measures the location of said mobile using said reflector, and was laid on said 
mobile, and;. 
[0030] 

According to this, measurement of the configuration of the highly precise reflector of a publication is 
carried out to any 1 term of claims 5-8, a mobile is moved based on the configuration of the 
measured reflector, and the measurement result of the location metering device which measures the 
location of a mobile using a reflector, and a pattern is imprinted to the sensitization body laid on the 
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mobile. Therefore, when amendment etc. carries out the measurement result of a location metering 
device according to the shape of surface type of said measured reflector, the same precision as the 
case where an ideal reflector is used is acquired, and position control with a highly precise mobile is 
realized. It enables this to imprint a highly precise pattern with a high superposition precision. 
Moreover, it can perform, without reducing the throughput of other actuation of a mobile, for 
example, actuation [ in / for measurement of the configuration of the above-mentioned reflector / 
exposure down stream processing ], in this case. Therefore, it becomes possible to raise the 
productivity of the device which is a final product. 
[0031] 

Invention according to claim 12 by the measurement approach of a publication in any 1 term of 
claims 5-8 The process which judges whether change of the configurations of the process which 
measures the configuration of said reflector, and the; aforementioned reflector is over the specified 
quantity; when change of the configuration of said reflector is over the specified quantity The 
process which stands by until the maintenance according to the process and the; aforementioned 
warning which emit warning is performed; it is the exposure approach containing the process which 
imprints a pattern to the sensitization body which moved said mobile after said maintenance 
termination, and was laid on this mobile, and;. 
[0032] 

According to this, while measuring the configuration of a reflector by the measurement approach of 
a publication in any 1 term of claims 5-8, it judges whether change of the configuration of a reflector 
is over the specified quantity. And when it is over said specified quantity, it stands by until it emits 
warning and a maintenance is performed. Then, in the phase which the maintenance ended, a mobile 
is moved and a pattern is imprinted to the sensitization body laid on this mobile. For this reason, it 
becomes possible to imprint a pattern with a sufficient precision on a sensitization body. Moreover, 
it can perform, without reducing the throughput of other actuation of a mobile, for example, 
actuation [ in / for measurement of the configuration of the above-mentioned reflector / exposure 
down stream processing ], in this case. Therefore, since the imprint of a highly precise pattern can be 
performed maintaining the throughput of an aligner, it is possible to improve the productivity of the 
device which is a final product. 
[0033] 

Although said process to measure can be performed to above-mentioned claims 9-13 to various 
timing in each exposure approach of a publication, suppose that some (for example, measurement of 
data etc.) or all of said processes to measure is carried out in the case of exchange of the sensitization 
body laid on said mobile like the exposure approach according to claim 14. 
[0034] 

In each exposure approach given in above-mentioned claims 9-14, it can be supposed like the 
exposure approach according to claim 15 that at least the part of said processes to measure is carried 
out at every exchange of the sensitization body of every predetermined number of sheets. 
[0035] 

[Embodiment of the Invention] 

« — operation gestalt [ of ** a 1st ]» 

Hereafter, the 1st operation gestalt of this invention is explained based on drawing 1 - drawing 4 (B). 
[0036] 

The outline configuration of the aligner 100 concerning the 1st operation gestalt is shown to drawing 
1 by the perspective view. This aligner 100 is a projection aligner (the so-called scanning stepper) of 
step - and - scanning method. This aligner 100 is equipped with the wafer stages WST as a mobile in 
which the wafer W as the reticle stage RST holding an illumination system 10 and the reticle R as a 
mask, projection optics PL, and a sensitization body is carried, these control systems, etc 
[0037] 

Although only the part is illustrated, said illumination system 10 irradiates the illumination light IL 
to the lighting field IAR of the shape of the rectangle specified in fact including the light source and 
an illumination-light study system by the field diaphragm (called a masking blade or a reticle blind) 
arranged to the interior, or radii, and illuminates the reticle R in which the circuit pattern was formed 
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with a uniform illuminance at drawing 1 . The illumination system 10 and the same illumination 
system are indicated by JP,6-349701,A etc. Here, as illumination light IL, vacuum-ultraviolet light, 
such as far-ultraviolet light, such as KrF excimer laser light (wavelength of 248nm), ArF excimer 
laser light (wavelength of 193nm), or F2 laser beam (wavelength of 157nm), etc. is used. As 
illumination light IL, it is also possible to use the bright lines (g line, i line, etc.) of the ultraviolet 
area from an extra-high pressure mercury lamp. 
[0038] 

Reticle R is being fixed by for example, vacuum adsorption or electrostatic adsorption on said reticle 
stage RST. By the reticle stage mechanical component which is not illustrated containing a linear 
motor, a voice coil motor, etc., a reticle stage RST can be driven with the scan speed specified as the 
predetermined scanning direction (here, it considers as Y shaft orientations) while it is possible 
(rotation (thetaz rotation) of the circumference of the Z-axis is included) in a very small drive in XY 
flat surface perpendicular to the optical axis (it is in agreement with the optical axis AX of the 
projection optics PL mentioned later) of an illumination system 10. 
[0039] 

The location within XY side of a reticle stage RST (thetaz rotation is included) is always detected 
with the resolution of about 0.5-lnm by X-axis reticle laser interferometer 44X and Y-axis laser 
interferometer 44Y which irradiates a laser beam in the reflector (or fixed) formed in the +X [ of this 
reticle stage RST ], and +Y side, respectively. These laser interferometers shall be packed into below 
and it shall be called the reticle interferometer RI. 
[0040] 

The positional information of the reticle stage RST from the reticle interferometer RI is supplied to a 
main control unit 50. A main control unit 50 carries out drive control of the reticle stage RST 
through a non-illustrated reticle stage mechanical component based on the positional information of 
a reticle stage RST. 
[0041] 

Said projection optics PL is arranged at the lower part in drawing 1 of a reticle stage RST, and let the 
direction of the optical axis AX be Z shaft orientations. As projection optics PL, the dioptric system 
which has a projection scale factor (for example, 1/5 or 1/4) predetermined by the both-sides tele 
cent rucksack, for example is used. For this reason, if Reticle R is illuminated by the illumination 
light IL from an illumination system 10, it will be formed in the exposure field (exposure field) of 
the illumination light [****/ the contraction image (partial inverted image) of the circuit pattern of 
the reticle R in that lighting field IAR / said lighting field on the wafer W with which the resist 
(sensitization agent) was applied to the front face ] IL through projection optics PL of the 
illumination light IL which passed this reticle R. 
[0042] 

The alignment detection system AS is arranged in +X close-attendants side of projection optics PL. 
This alignment detection system AS is a mark detection system of an off axis (off-axis) method. As 
this alignment detection system AS, the alignment sensor of the FIA (Field Image Alignment) 
system which is a kind of the image formation type alignment sensor of an image-processing method 
is used with this operation gestalt. This alignment detection system AS is constituted including the 
light source (for example, halogen lamp) and image formation optical system, the index plate with 
which the index mark used as detection criteria was formed, the image sensor (CCD), etc. And by 
the alignment detection system AS, the mark which is a candidate for detection is illuminated by the 
broadband (broadband) light from the light source, and the reflected light of a from near [ this ] the 
mark is received by CCD with the light from an index through image formation optical system. At 
this time, image formation of the image of a mark is carried out to the image pick-up side of CCD 
with the image of an index. And the location of the mark on the basis of the core of the index mark 
which is a detection reference point is measured by performing predetermined signal processing to a 
picture signal (image pick-up signal) from CCD. 
[0043] 

in addition, it is independent about the alignment sensor which detects the scattered light or the 
diffracted light which irradiates not only a FIA system but a coherent detection light at an object 
mark, and is generated from the object mark, or the two diffracted lights (for example, this degree) 
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generated from the object mark are made to interfere in it, and it detects — it is — it combines 

suitably and, of course, uses — it is possible. 

[0044] 

Said wafer stage WST is arranged above the non-illustrated base in the lower part of projection 
optics PL, and is driven free in XY side (thetaz rotation is included) by the wafer mechanical 
component which is not illustrated containing a linear motor etc. Moreover, the minute drive of the 
wafer stage WST is carried out by the actuator which constitutes a wafer mechanical component in Z 
shaft orientations and the inclination direction (the hand of cut (thetax direction) of the 
circumference of the X-axis, and hand of cut of the circumference of a Y-axis (the direction of 
thetay)) over XY side. In addition, in addition to Z shaft orientations and the inclination direction 
over XY flat surface, the wafer mechanical component may be equipped with the actuator which 
carries out the minute drive of the wafer stage WST in XY side. 
[0045] 

Wafer W is held by vacuum adsorption etc. through the non-illustrated wafer holder on the top face 
of the wafer stage WST. Moreover, the reference mark plate FM with which the reference mark of 
the reference mark used for base-line measurement of the alignment detection system AS and others 
was formed is being fixed to the top face of the wafer stage WST. As for this reference mark plate 
FM, let that front face be the same height mostly with Wafer W. 
[0046] 

Furthermore, the migration mirror (plane mirror) MX which has the reflector which extends in Y 
shaft orientations, and the migration mirror (plane mirror) MY which has the reflector which extends 
in X shaft orientations are fixed to -X side edge section of the wafer stage WST, and each +Y side 
edge section, respectively. It is perpendicularly projected on the length measurement beam shown in 
the reflector of the migration mirror MX with the length measurement shaft BX from the 
interferometer XI which detects the location (distance change) of X shaft orientations, and is 
perpendicularly projected on the length measurement beam shown with the length measurement 
shaft BY from the interferometer YI which detects the location of Y shaft orientations in the reflector 
of the migration mirror MY. the length measurement shaft BX is parallel to the X-axis, the length 
measurement shaft BY is parallel to a Y-axis, and these both intersect perpendicularly with the 
optical axis AX of projection optics PL - it is like (or it crosses perpendicularly). 
[0047] 

Furthermore, it is projected on two beam BXthetal [ parallel to predetermined spacing ****** X 
shaft orientations ], and BXtheta2 by Y shaft orientations from the X-axis theta interferometer 
Xthetal at a perpendicular, respectively, and in the reflector of one migration mirror MX, the X-axis 
theta interferometer Xthetal receives those reflected lights, and measures the optical path difference 
between beam BXthetal and BXtheta2 to it. Furthermore, the theta interferometer Xthetal measures 
the rotation of the migration mirror MX in the range specified at intervals of two Y shaft 
orientations, beam BXthetal and BXtheta2. 
[0048] 

In the reflector of the migration mirror MY of another side, it is perpendicularly projected on two 
beam BYthetal [ parallel to predetermined spacing ****** y shaft orientations ], and BYtheta2 by 
X shaft orientations from the Y-axis theta interferometer Ythetal, and the Y-axis theta interferometer 
Ythetal measures the optical path difference between beam BYthetal and BYtheta2. Furthermore, 
the theta interferometer Ythetal measures the rotation of the migration mirror MY in the range 
specified at intervals of two X shaft orientations, beam BYthetal and BYtheta2. 
[0049] 

Drawing which looked at an example of the configuration of said interferometer XI from Y shaft 
orientations is shown in drawing 2 (A). Polarization beam splitter 2X arranged on the optical path of 
laser beam IX by which Interferometer XI is injected from the non-illustrated light source and this 
light source, Mirror 6X installed in the +Z side of this beam splitter 2X with the tilt angle of 45 
degrees to XY side, Quarter-wave length plate (it is called "lambda/4 plate" below) 3B arranged at 
the +X side of this mirror 6X, It has receiver 10X arranged at the cube-corner-reflector 5X [ which 
has been arranged at the lambda/4 plate 3 A / which has been arranged at the +X side of said beam 
splitter 2X / and -Z side of beam splitter 2X ], and -X side of beam splitter 2X. 
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[0050] 

While having the delta frequency injected from the non-illustrated light source according to this 
interferometer XI, helium-Ne laser beam IX containing the polarization component (P polarization 
component and S polarization component) which intersected perpendicularly mutually The beam BX 
which carries out incidence to polarization beam splitter 2X, and faces to the migration mirror MX 
according to the polarization direction here (namely, length measurement beam shown with the 
above-mentioned length measurement shaft BX), It is divided into the other beam (it is hereafter 
called a "reference beam") BXr to reference mirror (fixed mirror) 7X fixed to the lens-barrel 8 of 
projection optics PL through mirror 6X. It is reflected by mirror 6X, and the reference beam BXr (S 
polarization) reflected by beam splitter 2X passes lambda/4 plate 3B, serves as the circular 
polarization of light, and it is projected on it in the lower half of reference mirror 7X. It is reflected 
by reference mirror 7X, and this reference beam BXr (circular polarization of light) returns the 
original optical path to the reverse sense. After being changed into P polarization of the polarization 
direction which intersected perpendicularly with incident light (delivery light) by passing lambda/4 
plate 3B again and being reflected by mirror 6X, the reflective beam reflected by reference mirror 
7X at this time penetrates polarization beam splitter 2X, and results in cube-comer-reflector 5X. It is 
reflected in the reflector of cube-comer-reflector 5X, and this reference beam BXr (P polarization) is 
turned up by the reverse sense, penetrates beam splitter 2X again (passage), carries out sequential 
passage of lambda/the mirror 6X and 4 plate 3B further, is changed into the circular polarization of 
light in this case, and arrives at the upper half of reference mirror 7X. In case lambda/4 plate 3B is 
passed again, it is changed into S polarization, and sequential reflection is carried out by mirror 6X 
and polarization beam splitter 2X, and incidence of the reference beam BXr (circular polarization of 
light) reflected by this reference mirror 7X is carried out to receiver 10X. 
[0051] 

On the other hand, after the length measurement beam BX (P polarization) which penetrated beam 
splitter 2X passes lambda/4 plate 3 A and is changed into the circular polarization of light, it is 
projected in the lower half of the migration mirror MX. The length measurement beam BX (circular 
polarization of light) reflected in this migration mirror MX passes lambda/4 plate 3 A, it is changed 
into S polarization, is caudad reflected by beam splitter 2X, and is reflected in the reflector of corner 
queue 5X, and it is turned up by the reverse sense, it is again reflected by beam splitter 2X, and it 
passes lambda/4 plate 3 A, is changed into the circular polarization of light, and is projected in the 
upper half of the migration mirror MX. The length measurement beam BX (circular polarization of 
light) reflected in this migration mirror MX passes lambda/4 plate 3 A, is changed into P polarization, 
is compounded by the reference beam BXr (S polarization) and the same axle which passed and 
mentioned beam splitter 2X above, and carries out incidence to receiver 10X. Receiver 10X The 
reflective beam from the migration mirror MX (length measurement beam BX (P polarization)), The 
reflective beam (reference beam BXr (S polarization)) from reference mirror 7X Double the 
polarization direction, make it interfere mutually, and the delta frequency of those reflective beams 
(it is [ the polarization component which has the frequency difference included in laser beam IX 
injected from the light source and which intersected perpendicularly mutually, and ] the same beam 
substantially) is used. A heterodyne method detects the difference (optical path difference) of the 
optical path length of two optical paths (the optical path of the length measurement beam BX, and 
optical path of a reference beam BXr). Change of the optical path of the length measurement beam 
BX and the optical path difference of a reference beam BXr will be detected as a result by 
performing detection of such the optical path difference according to change of the location of X 
shaft orientations of the migration mirror MX. 
[0052] 

It is constituted by drawing 1 including the beam splitter, the mirror, the receiver, lambda/4 plate, 
etc. about return and said interferometer YI as well as the interferometer XI mentioned above. In 
addition, since Interferometer YI also has the same composition as the interferometer XI specifically 
explained by drawing 2 (A), the explanation shall be omitted about a concrete configuration. 
[0053] 

As the aforementioned theta interferometer Xthetal is shown in drawing 2 (B), the non-illustrated 
light source, The polarization beam splitter prepared on the optical path of laser beam 1 IX injected 
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from this light source 12X, mirror 15X installed in the +X side of this beam splitter 12X with the tilt 
angle of 45 degrees to XZ side, (It is hereafter sketched as a "beam splitter" suitably) Mirror 16X 
installed in the +Y side of this mirror like mirror 15X, lambda/4 plate 14B arranged at the +X side of 
this mirror 16X, mirror 13X arranged with the sense which intersects perpendicularly with the sense 
of said mirror 15X at the -Y side of said polarization beam splitter 12X, It has receiver 17X arranged 
at the lambda/4 plate 14A [ which has been arranged at the +X side of this mirror 13X ], and +Y side 
of polarization beam splitter 12X. 
[0054] 

While having the delta frequency injected from the non-illustrated light source according to this theta 
interferometer Xthetal helium-Ne laser beam 1 IX containing the polarization component (P 
polarization component and S polarization component) which intersected perpendicularly mutually It 
branches to two by reflecting or penetrating by beam splitter 12X, and after being reflected by mirror 
13X, the beam of S polarization reflected by beam splitter 12X is set to beam BXthetal of the 
circular polarization of light through lambda/4 plate 14A, and is perpendicularly projected to one 
point of the migration mirror MX. After sequential reflection is carried out by Mirrors 15X and 16X, 
the beam of P polarization which penetrated beam splitter 12X passes lambda/4 plate 14B, is set to 
beam BXtheta2 of the circular polarization of light, and is perpendicularly projected to another point 
of the migration mirror MX. Beam BXthetal and beam BXtheta2 are parallel to the X-axis here, and 
spacing of Y shaft orientations is set as SX (10mm - about dozens of mm) on the reflector of the 
migration mirror MX. 
[0055] 

After beam BXthetal (circular polarization of light) reflected in the migration mirror MX passes 
lambda/4 plate 14A again and it becomes the beam of P polarization, it is reflected by mirror 13X, 
and it penetrates beam splitter 12X further, and it carries out incidence to receiver 17X. On the other 
hand, after beam BXtheta2 (circular polarization of light) reflected in the migration mirror MX 
passes lambda/4 plate 14B again and it becomes the beam of S polarization, sequential reflection is 
carried out by Mirrors 16X and 15X, and it results in beam splitter 12X. And it is reflected by 
polarization beam splitter 12X, and this beam (S polarization) is compounded by the beam and the 
same axle of the above-mentioned P polarization, and carries out incidence to receiver 17X 
[0056] 

The reflective beam of beam BXthetal which carried out incidence of the receiver 17X (P 
polarization), Double the polarization direction and the reflective beam (S polarization) of beam 
BXtheta2 is made to interfere mutually. The delta frequency of those reflective beams (it is [ the 
polarization component which has the frequency difference included in laser beam 1 IX injected 
from the light source and which intersected perpendicularly mutually, and ] the same beam 
substantially) is used. A heterodyne method detects the difference (optical path difference) of the 
optical path length of two optical paths (the optical path of beam BXthetal, and optical path of beam 
BXtheta2). Change of the optical path of beam BXthetal and the optical path difference of beam 
BXtheta2 will be detected as a result by performing detection of such the optical path difference 
according to change of the posture of the direction of thetaz of the migration mirror MX. 
[0057] 

In addition, although theta interferometer Xthetal was omitted by the above-mentioned explanation, 
it measures the optical path difference in two points of the migration mirror MX on the basis of a 
reference mirror (fixed mirror) like Interferometer XI and Interferometer YI in fact. 
[0058] 

Although constituted by drawing 1 also about return and the theta interferometer Ythetal of another 
side including the beam splitter, the mirror, lambda/4 plate, the receiver, etc., since it is the same 
configuration as the above-mentioned theta interferometer Xthetal, the detailed explanation shall be 
omitted. 
[0059] 

In addition, the configuration of each above-mentioned interferometer is an example, and it is also 
possible to adopt other configurations. In short, the variation of the two optical path difference, beam 
BXthetal and BXtheta2, and two variation of the optical path difference of beam BYthetal and 
BYtheta2 should just be calculated. For example, it arranges respectively corresponding to the 
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migration mirrors MX and MY, and you may make it calculate the local rotation of the reflector of 
the migration mirrors MX and MY, and the rotation (yawing) of the wafer stage WST from those 
measurement values and above-mentioned spacing instead of the theta interferometers Xthetal and 
Ythetal, so that the length measurement shaft may leave Interferometer XI or the interferometer of 
the pair of the same configuration as YI only in the above-mentioned spacing. In this case, it is not 
necessary to suppose that only the interferometer of that pair is used and to form Interferometers XI 
and YI in each of the X-axis and a Y-axis. In addition, it is not necessary to necessarily prepare the 
above-mentioned reference mirror 7X etc. in projection optics PL, and it may add the interferometer 
used for measurement of the rotation (the amount of pitching) of the circumference of the X-axis of 
the wafer stage WST, or the rotation (the amount of rolling) of the circumference of a Y-axis. 
[0060] 

The measurement signal (detecting signal) from Interferometers XI, YI, and Xthetal and the receiver 

of each Ythetal mentioned above is sent to the main control unit 50 of drawing 1 . 

[0061] 

According to the aligner 100 of this operation gestalt, like the usual scanning stepper Reticle 
alignment and the base-line measurement of the alignment detection system AS mentioned above, In 
a list, after predetermined dead works, such as wafer alignment, such as an EGA (en hunger strike 
global alignment) method, Moving on a reticle stage RST and the wafer stage WST based on the 
measurement value of the reticle interferometer RI and a wafer interferometer (XI, Xthetal, YI, 
Ythetal) Exposure actuation of step - and - scanning method is performed, and the circuit pattern of 
Reticle R is imprinted by two or more shot fields on Wafer W. 
[0062] 

And exchange with a wafer [ finishing / exposure on the wafer stage WST ] and the wafer which is 
the following candidate for exposure is performed by the non-illustrated wafer exchange style in the 
phase which the exposure to the wafer W on the wafer stage WST ended, thus, the thing for which 
exposure of -> step -, such as wafer alignment of the wafer exchange -> above-mentioned, and - 
scanning method is performed repeatedly one by one — many — exposure processing to several 
wafers is performed. 
;[0063] 

In the aligner 100 of this operation gestalt, in case the exposure to whenever [ whenever / of 
exchange of the wafer of every predetermined number of sheets (one lot is 25 sheets or 50 etc. 
sheets) for example, one lot, ], i.e., the last wafer of one lot, is completed and exchange with the 
wafer and wafer of the head of the following lot is performed, measurement of the shape of surface 
type of the reflector of the migration mirrors MX and MY on the wafer stage WST is performed by 
the main control unit 50. 
[0064] 

Hereafter, the measurement approach of the shape of surface type of this reflector is explained to a 

detail. 

[0065] 

The wafer stage WST in a location (exposure termination location) when the exposure actuation to 
the wafer on the wafer stage WST is completed is shown to drawing 3 by Sign WSTE, and the wafer 
stage WST in the location (wafer exchange location) where wafer exchange is performed is shown to 
it by Sign WSTL. Below, it considers as the thing of explanation which writes the exposure 
termination location [ an exposure termination location ] WSTE, and writes the wafer exchange 
location [ a wafer exchange location ] WSTL for convenience. 
[0066] 

In the aligner 100 of this operation gestalt, when exchanging the last wafer of a front lot for the 
wafer of the head of degree lot (it is hereafter called "the time of wafer exchange of a lot head"), at 
the time of wafer exchange of an except Migration and migration from the wafer exchange location 
WSTL to an exposure starting position are performed like usual in accordance with a path from 
which the migration length of the wafer stage WST serves as the shortest mostly from the exposure 
termination location WSTE of the wafer stage WST to the wafer exchange location WSTL. 
[0067] 

On the other hand, at the time of wafer exchange of a lot head, first, the wafer stage WST is moved 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 10/26/2006 



JP,2004-241666,A [DETAILED DESCRIPTION] 



Page 12 of 24 



by the main control unit 50 in accordance with X shaft orientations towards the mid-position (it is 
hereafter written as the mid-position WSTM) shown with Sign WSTM from the exposure 
termination location WSTE, as shown in drawing 4 (A). And the data for computing the shape of 
surface type of the reflector of the migration mirror MY with a main control unit 50 between this 
migration are acquired. 
[0068] 

Namely, a main control unit 50 moves in the direction of -X from the exposure termination location 
WSTE to the mid-position WSTM like **** on the wafer stage WST, carrying out the monitor of the 
measurement value of Interferometers XI and YL This migration is performed in order of 
moderation in front of the acceleration after migration initiation, uniform migration, and migration 
termination. The acceleration region in this case and moderation regions are few, and most is a 
uniform region. 
[0069] 

During migration of the above-mentioned wafer stage WST, synchronizing with the timing of a 
sampling of every count of predetermined of the measurement value of Interferometer XI, a main 
control unit 50 samples the measurement value of Interferometers Ythetal and Xthetal, and computes 
the 1st amount of irregularity for surface type-like calculation of the reflector of the migration mirror 
MY (the 1 st inclination data) as follows. 
[0070] 

Here, based on drawing 5 , the calculation approach of the 1st amount of irregularity of the reflector 

of the migration mirror MY is explained. 

[0071] 

In addition, as mentioned above, theta interferometer is measuring the rotation of the reflector of the 
migration mirrors MX and MY on the basis of a fixed mirror (the above-mentioned reference mirror) 
in fact, but in order to simplify explanation here, the theta interferometer Ythetal explains as what 
detects the local rotation of the migration mirror MY on the basis of the datum line RY virtually 
fixed as shown in drawing 5 . 
[0072] 

In drawing 5 , distance of the datum line RY and the migration mirror MY is set to Ya (value 
currently measured with Interferometer YI), and the local rotation (a tilt angle, corner of a street) of 
the migration mirror MY in the location is set to thetaY (x). The theta interferometer Ythetal is two 
points which left only SY to X shaft orientations on the datum line RY, measures the distance 
Ythetal to the migration mirror MY, and Ytheta2, and measures difference Y[ of both distance ] 
theta (x). That is, difference Ytheta (x) shown by the degree type (1) is measured. 
[0073] 

Ytheta(x) =Ytheta2-Ythetal .... (1) 
[0074] 

Here, the main control unit 50 shall have started measurement from the time of the length 
measurement beam of Interferometer YI carrying out incidence to the point O of having been fixed 
on the reflector of the migration mirror MY, when the migration mirror MY is in the reference point 
Ox of X shaft orientations. In addition, it is a time of the wafer stage WST ending acceleration at this 
time. At this time, both the main control units 50 shall carry out zero reset of the measurement value 
of Interferometer YI and the theta interferometer Xthetal. 
[0075] 

The situation of this reset is visually shown in the bottom half section of drawing 5 . 
[0076] 

In this case, since local rotation (tilt angle) thetaY (x) of a migration mirror is a minute angle for 
about at most 1 - 2 seconds and spacing SY is 10mm to dozens of mm, include-angle thetaY (x) can 
be approximated by the degree type (2). 
[0077] 

thetaY (x) =Ytheta (x)/SY .... (2) 
[0078] 

On the other hand, amount of irregularity deltaY (x) which makes the Y coordinate value of the 
reflector in the location Ox of the migration mirror MY criteria (delta Y(x) =0) can set a reference 
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point Ox to x= 0, and can ask for it by the degree type (3). 

[0079] 

[Equation 1] 



AY(x)-f' Q 0Y(x)dx (3) 



[0080] 



However, in fact, during migration, since yawing may occur on the wafer stage WST, deltaY (x) 
contains a part for the error by the amount of yawing besides the irregularity by the inclination of the 
reflector of the migration mirror MY. Therefore, it is necessary to deduct a part for the error by the 
amount of yawing from the value asked by the upper formula (3). 



It is continued by in this case, projecting the same point on two beam BXthetal of the theta 
interferometer Xthetal, and BXtheta2, since the wafer stage WST only carries out single dimension 
migration at X shaft orientations substantially on the reflector of the migration mirror MX, 
respectively. In this case, since the measurement value of the theta interferometer Xthetal is reset 
like the above-mentioned in the reference point Ox, the value of the theta interferometer Xthetal in a 
location x is set to amount X[ of the wafer stage WST on the basis of a reference point Ox ] of 
yawing theta (x). 



Then, the true amount DY1 of irregularity of the reflector of the migration mirror MY (x) is 
calculated by performing an amendment operation like a degree type (4) using measurement value 
Xtheta (x) by the theta interferometer Xthetal corresponding to measurement value theta[ of the theta 
interferometer Ythetal used for computing amount of irregularity delta/ of a reflector / Y (x) ] Y (x). 



[0084] 

So, in a main control unit 50, the operation of an upper type (4) is performed whenever it samples 
data thetaY (x) and Xtheta (x), and the 1st amount DY1 of irregularity of the reflector of the 
migration mirror MY corresponding to each sampling point (x) is stored in memory. 
[0085] 

At this time, the last sampling data set as the object of the operation of an upper type (4) shall be data 
corresponding to x=L. When becoming x=L, it shall be in agreement with the point that the wafer 
stage WST started moderation. 
[0086] 

Next, carrying out the monitor of the measurement value of Interferometers XI and YI, as shown in 
drawing 4 (B), it turns the wafer stage WST to the wafer exchange location WSTL from the mid- 
position WSTM, and a main control unit 50 moves in the direction of +Y. This migration is also 
performed in order of moderation in front of the acceleration after migration initiation, uniform 
migration, and migration termination. The acceleration region in this case and moderation regions 
are few, and most is a uniform region. 
[0087] 

During migration of the above-mentioned wafer stage WST, synchronizing with the timing of a 
sampling of every count of predetermined of the measurement value of Interferometer YI, a main 
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control unit 50 samples the measurement value of Interferometer Ythetal and Xthetal to coincidence, 
and computes the 1st amount of irregularity of the reflector of the migration mirror MX (the 1st 
inclination data) like the above-mentioned at every the sampling of the. 
[0088] 

Namely, a main control unit 50 sets spacing between two beams, Xtheta (y) and the theta 
interferometer Xthetal, to SX (refer to drawing 2 (B)) for the measurement value of theta 
interferometer Xthetal. While computing according to a degree type (5), the local rotation (y), i.e., 
tilt-angle (corner of a street) thetaX, of a reflector, based on a degree type (6), the 1 st amount DX 1 
of irregularity of the reflector of the migration mirror MX (y) is calculated, using the measurement 
value of the theta interferometer Ythetal as Ytheta (y). 
[0089] 

thetaX(y) =Xtheta(y) / SX .... (5) 

[0090] 

[Equation 3] 

DXl(y)=j y o ex{y)dy-$ y o Y6(y)dy (6) 



[0091] 

A main control unit 50 calculates the 1st amount DX 1 of irregularity of the reflector of the 
migration mirror MX corresponding to each sampling point as mentioned above (y), and stores it in 
memory. 
[0092] 

At this time, the last sampling data set as the object of the operation of an upper type (6) shall be data 
corresponding to y=L\ When becoming y=L f , it shall be in agreement with the point that the wafer 
stage WST started moderation. 
[0093] 

Then, in the wafer exchange location WSTL, exchange with the last wafer of the front lot on the 
wafer stage WST and the wafer of the head of degree lot is performed by the non-illustrated wafer 
exchange style. 
[0094] 

After termination of wafer exchange, although a main control unit 50 moves to the exposure starting 
position to the wafer of the head of degree lot on the wafer stage WST, in that case, it follows a path 
contrary to the moving trucking to the wafer exchange location WSTL from the exposure 
termination location WSTE mentioned above, and moves the wafer stage WST to the exposure 
termination location WSTE. 
[0095] 

Namely, a main control unit 50 is a path opposite to drawing 4 (B) about the wafer stage WST first. 
It moves in the direction of +Y from the wafer exchange location WSTL to the mid-position WSTM, 
and only the data measured between the uniform migration under this migration are used. In the 
same procedure as the above-mentioned The 2nd amount DX 2 of irregularity as 2nd inclination data 
of the reflector of the migration mirror MX (y) is computed, and it memorizes in memory. In this 
case, the 2nd amount DX 2 of irregularity of the reflector of the migration mirror MX (y) is 
computed based on a degree type (7). 
[0096] 
[Equation 4] 

DX2(y) = -£~ y 6K(L'-y)dy + £~ y Y0(i:-y)dy ^(7) 
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[0097] 

Subsequently, a main control unit 50 is a path opposite to drawing 4 (A), and moves in the direction 
of +X from the mid-position WSTM to the exposure termination location WSTE on the wafer stage 
WST. Only using the data measured between the uniform migration under this migration, in the 
same procedure as the above-mentioned, the 2nd amount DY2 of irregularity as 2nd inclination data 
of the reflector of the migration mirror MY (x) is computed, and it memorizes in memory. In this 
case, the 2nd amount DY2 of irregularity of the reflector of the migration mirror MY (x) is computed 
based on a degree type (8). 
[0098] 
[Equation 5] 

rL-x 



DY2(x) = - £"* 6Y{L - x)dx + £"* X6{L - x)dx - ■ (8) 



[0099] 

Then, the data DX 1 of the 1st amount of irregularity of the migration mirrors MX and MY in which 
the main control unit 50 was computed on the occasion of migration of the wafer stage before wafer 
exchange (y) and DY1 (x), Based on a degree type (9) and (10), the shape of surface type DY of the 
true reflector of the migration mirrors MX and MY (the amount of irregularity) (x) and DX (y) are 
computed using the data DX 2 of the 2nd amount of irregularity of the migration mirrors MX and 
MY computed on the occasion of the migration after wafer exchange corresponding to this (y), and 
DY2(x). 
[0100] 

DX (y) = (DXl(y)+DX2 (y))/2 .... (9) 
DY (x) = (DYl(x)+DY2 (x))/2 .... (10) 
[0101] 

by equalizing the 1st amount of irregularity of the reflector of the migration mirrors MX and MY 
(the 1st inclination data, i.e., outward trip data), and the 2nd amount of irregularity (the 2nd 
inclination data, i.e., return trip data) as mentioned above, compared with the conventional example 
which searches for the shape of surface type of a reflector (the amount of irregularity) using the data 
of only an outward trip, measurement precision can be boiled markedly and can be raised, namely, 
when how to calculate the amount of irregularity by integrating the partial amount of deflection of a 
reflector (tilt angle) like **** (integral) is adopted, in using the data of only an outward trip 
Although gross errors are contained in a calculation result so that it approaches near the edge of a 
reflector as a result of integrating the error in the case of approximation of the above-mentioned 
formula (2) and a formula (5) By averaging outward trip data and return trip data, also in which part 
of a migration mirror, the error can be made into a comparable value and the effect of the error can 
be eased. 
[0102] 

When measuring for example, at N point during the migration to an one direction (under uniform 
migration) and specifically integrating the data of the local rotation (angle of inclination) of N 
individual, generally according to normal distribution, the magnitude of the amount of deviations 
from the true value of an addition value (error) can express with the standard deviation the error 
included in the addition value. If distribution of distribution of the error included in the data of each 
is set to sigma2, since distribution of distribution of the error included in an addition value will be set 
to msigma2 in the m-th (1 <=m<=N) point, standard deviation serves as root m-sigma. That is, the 
error proportional to rootm will be included in an addition value. Therefore, the error proportional to 
rootN will be included [ N point ]. 
[0103] 

On the other hand, by equalizing the outward trip data and return trip data which were obtained by 
going and coming back to the wafer stage WST like this operation gestalt If the true shape of surface 
type of a migration mirror is computed, since the configuration error of the m-th (1 <=m<=N) point 
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is proportional to (rootm+root (N-m +l)/2) from an edge, in eye N point (measure point of one edge 
of a reflector), a configuration error is proportional to (rootN+1) / 2. Therefore, the difference with 
the case (a proportionality constant (rootN+1 )/2) where the case (proportionality constant rootN of 
the error of eye N point) where only outward trip data are used, and both-way data are equalized 
Since it is set to (rootN- 1) / 2 and this value always turns into a forward value in the case of an 
integer with larger N than 1, the measurement error of the shape of surface type of a reflector [ / near 
the edge of a migration mirror ] becomes small clearly compared with the case where only outward 
trip data are used, and that measurement error will be eased. 
[0104] 

In the aligner 100 of this operation gestalt, a main control unit 50 measures the shape of surface type 
of the reflector of the migration mirrors MX and MY which were mentioned above for every 
exchange of the wafer of a lot head, and updates a surface type-like measurement result serially. 
[0105] 

And during the exposure processing actuation to the wafer of a certain lot Migration of the wafer 
stages WST, such as wafer alignment and exposure actuation, is faced. It responds to the location of 
X shaft orientations of the wafer stage WST. The measurement value of the Y-axis interferometer YI 
It supposes that it amends using the shape of surface type (or it updated) DY (x) measured at the 
head of the lot, and the measurement value of the X-axis interferometer XI is amended using the 
shape of surface type (or it updated) DX (y) measured at the head of the lot according to the location 
of Y shaft orientations of the wafer stage WST. 
[0106] 

As explained to the detail above, according to the measurement approach of the shape of surface 
type of the reflector of the migration mirror (MX or MY) which the main control unit 50 of the 
aligner 100 of this operation gestalt performs While moving in the direction almost parallel to the 
reflector of a migration mirror (MX or MY) of a predetermined shaft (a Y-axis or X-axis) in XY 
two-dimensional side on the wafer stage WST, the local rotation (inclination) of a reflector and the 
rotation (yawing) of the wafer stage WST are measured by coincidence. And the configuration of a 
reflector is computed only using the rotation of the wafer stage WST corresponding to the local 
rotation and this local of the reflector of the migration mirror measured while the wafer stage WST 
was moving at uniform velocity mostly. Therefore, it is possible to measure the shape of surface type 
of a reflector, without being influenced of deformation of the reflector resulting from the 
acceleration and deceleration of the wafer stage WST. In this case, it is not necessary to perform 
coincidence measurement of a rotation and the rotation (yawing) of the wafer stage WST with a local 
reflector as a line in the time of acceleration of a wafer stage, and moderation. Only the data 
measured in short when the wafer stage WST moved to calculation of the shape of surface type of a 
reflector at uniform velocity mostly should be used. 
[0107] 

Moreover, since positioning actuation (halt actuation) of the wafer stage WST becomes unnecessary 
before measurement termination after starting the coincidence measurement of the local rotation 
(inclination) of a reflector, and the rotation (yawing) of the wafer stage WST, the acceleration-and- 
deceleration time amount in the positioning order becomes unnecessary, and compaction of the part 
and measurement time amount is possible. 
[0108] 

Moreover, according to the measurement approach of the shape of surface type of the reflector of the 
migration mirror (MX or MY) which the main control unit 50 of the aligner 100 of this operation 
gestalt performs While moving the wafer stage WST to the side else in XY two-dimensional side 
from the 1 side of the direction almost parallel to the reflector of a migration mirror (MX or MY) of 
a predetermined shaft (a Y-axis or X-axis), the local rotation of the reflector of a migration mirror 
and the rotation (yawing) of a wafer stage are measured by coincidence. While moving the wafer 
stage WST to the 1 side from the side besides predetermined shaft orientations, the local rotation of 
the reflector of a migration mirror and the rotation (yawing) of a wafer stage are measured by 
coincidence. And the 1st amount of irregularity which is partial inclination data of the reflector 
acquired from the measurement result measured in case the wafer stage WST is moved to the side 
else from 1 side (the outward trip data DX 1 (y) or DY1 (x)), The configuration of a reflector is 
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computed based on the average with the 1st amount of irregularity (the return trip data DX 2 (y), 
DY2 (x)) which is partial inclination data of the reflector acquired from the measurement result 
measured in case it corresponds to these inclination data and also the wafer stage WST is moved to 1 
side from a side. Consequently, the effect of with error can be eased as a result by which the error 
accompanying the above-mentioned addition performed when computing each amount of irregularity 
is equalized as a whole, it can become possible to compute the shape of surface type of a highly 
precise reflector, and the measurement capacity of the shape of surface type of a reflector can be 
raised in respect of precision. 
[0109] 

According to the aligner 100 of this operation gestalt, like the above-mentioned, it carries out and 
measurement of the configuration of the reflector of the highly precise migration mirrors MX and 
MY is performed. Moreover, the configuration of the measured reflector, Controlling the location of 
the wafer stage WST based on the measurement result of the laser interferometers XI and YI which 
measure the location of the wafer stage WST using a reflector The pattern of Reticle R is imprinted 
by step - and - scanning method to each shot field on the wafer W laid on the wafer stage WST. 
Therefore, the same precision as the case where an ideal (flat) reflector is used is acquired, and 
highly precise position control of the wafer stage WST is realized. This is enabled to imprint a 
pattern with a good superposition precision, and it becomes possible to raise the productivity of the 
device which is a final product. 
[0110] 

In this case, since amendment of the measurement result of laser interferometers XI and YI based on 
the measurement result of the shape of surface type of the above-mentioned reflector is performed 
not only at the time of exposure but at the time of the wafer alignment performed in advance of it, 
improvement in wafer alignment precision is also possible for it. 
[0111] 

Moreover, since it is carried out by changing the moving trucking of a wafer stage with usual slightly 
by the main control unit 50 in the aligner 100 of this operation gestalt in the case of wafer exchange 
of measurement of the shape of surface type of the above-mentioned migration mirror of a lot head 
Since the shape of surface type is serially updated based on the calculation result (measurement 
result) of the shape of the surface type while not reducing especially a throughput, the position 
control nature of the wafer stage WST can be kept good [ precision ] over a long period of time 
[0112] 

In addition, although the above-mentioned operation gestalt explained the case where the sampling 
of each data for surface type-like calculation of the reflector of the migration mirrors MX and MY 
was performed with a predetermined sampling period about each outward trip and a return trip* 
without stopping the wafer stage WST on the way, the actuation which stops the wafer stage WST 
not only by this but by the middle may be included about several times. In this case, it may divide 
among the two or more division bordering on that halt location, and coincidence measurement of the 
local rotation (inclination) of a reflector and the rotation (yawing) of the wafer stage WST may be 
performed with a predetermined sampling period during uniform migration of the wafer stage WST 
for every section. Since data are sampled during uniform migration of the wafer stage WST even if it 
is this case, compared with the case where wait for setting of positioning and data are incorporated, 
compaction of the measuring time is possible. 
[0113] 

Moreover, although not only the coincidence measurement of the local rotation (inclination) of a 
reflector and the rotation (yawing) of the wafer stage WST but calculation of the 1st above- 
mentioned amount of irregularity and the 2nd amount of irregularity using the measured data shall be 
performed during migration of the wafer stage WST with the above-mentioned operation gestalt 
Only not only this but the above-mentioned coincidence measurement is performed during migration 
of the wafer stage WST, and the location of the measured data and the wafer stage WST is 
associated mutually, and it stores in memory. Later After performing an operation required about 
each of an outward trip and a return trip or storing the data of an outward trip return trip required for 
calculation of the true shape of surface type of a reflector into memory, it may be made to perform 
all operations at once collectively. 
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[0114] 

In addition, with the above-mentioned operation gestalt, carrying out both-way migration of the 
wafer stage WST about X shaft orientations and Y shaft orientations The wafer stage WST of the 
measurement data with which the wafer stage WST of the measurement data of an outward trip was 
sampled during uniform migration, and the measurement data of a return trip computes the shape of 
surface type of a reflector (the 1st inclination data, the 2nd inclination data) using the measurement 
data measured during uniform migration. Although the shape of surface type of a reflector shall be 
computed by equalizing those data, this invention is not restricted to this and the data sampled in 
addition to the time of uniform migration of a wafer stage (at for example, the time of acceleration 
and deceleration) may be used. Even if it is this case, mitigation of the effect of the error by the 
above-mentioned equalization is possible by searching for the shape of surface type of a reflector 
like the above-mentioned using the measurement data sampled on the outward trip, and the 
measurement data sampled in the return trip. 
[0115] 

Moreover, although premised on the sampling of the above-mentioned data (data of the local rotation 
of a reflector and the rotation of the wafer stage WST) being performed with the same coordinate 
point of the wafer stage WST in an outward trip and at return trip with the above-mentioned 
operation gestalt, this is carried out in this way from a viewpoint which avoids complication of 
explanation, it is a thing and this invention is not limited to this. That is, it is with an outward trip 
and a return trip, and it is also possible to sample the local rotation of a reflector and the rotation of 
the wafer stage WST at a different coordinate point. In this case, the equalization operation of 
outward trip data and return trip data is preceded. One side of the outward trip data (the 1st amount 
of irregularity) computed using each sampling data, and return trip data (the 2nd amount of 
irregularity) The X coordinate of the wafer stage WST, Or the function which makes Y coordinate 
an independent variable is resembled, the coordinate value with which the sampling of the data of 
another side was performed in the function is substituted, the amount of irregularity in the point is 
calculated, and it may be made to perform the above-mentioned equalization operation using the 
value. Or the outward trip data (the 1 st amount of irregularity) with the nearest coordinate value and 
return trip data (the 2nd amount of irregularity) at the time of a sampling may be made to perform an 
equalization operation. 
[0116] 

Moreover, although [ the above-mentioned operation gestalt / carrying out both-way migration of the 
wafer stage WST at X and both the shaft orientations of Y ] the shape of surface type of the reflector 
of a migration mirror is measured, only for example, not only this but X shaft orientations (or Y shaft 
orientations) carry out both-way migration, and measure, and Y shaft orientations (or X shaft 
orientations) are good also as moving only to the side else and measuring from 1 side. Furthermore, 
it is good also as moving only to the side else from 1 side, and measuring also about any of X and a 
Y-axis, from a viewpoint of shortening the time amount which measurement of the shape of surface 
type of the reflector of a migration mirror takes. It is possible for it to be accurate and to measure the 
shape of surface type of a reflector, without being influenced of deformation of the reflector which 
originates in the acceleration and deceleration of the wafer stage WST by computing the shape of 
surface type of a migration mirror reflector using each above-mentioned data sampled at the time of 
cheek uniform migration of the wafer stage WST, even if it is this case. Moreover, since the above- 
mentioned acceleration-and-deceleration time amount is unnecessary, it is also possible to become 
possible to perform frequently coincidence measurement of a rotation and the rotation of the wafer 
stage WST with said local reflector in the above-mentioned patent reference 1 compared with 
invention of a publication etc., to become collectable [ finer data ], and to raise measurement 
precision in this point. 
[0117] 

Moreover, when exchanging for the wafer of the head of degree lot after exposure termination of the 
last wafer of a front lot, although [ the above-mentioned operation gestalt ] the shape of surface type 
of the reflector of the migration mirrors MX and MY is measured, it is good in a line in the case of 
the wafer exchange not only in the middle of this but a lot. That is, regardless of wafer exchange, it 
drives by X shaft orientations, when proper [ for every lot ], the wafer stage WST is driven at 



http ://www4 . ipdl . ncipi .go jp/cgi-bin/tran_web_cgi_ejj e 1 0/26/2006 



JP,2004-241666,A [DETAILED DESCRIPTION] 



Page 19 of 24 



uniform velocity to Y shaft orientations, and it is good as measuring the shape of surface type of the 
reflector of the migration mirrors MX and MY as well as the above-mentioned operation gestalt. 
[0118] 

In addition, although the migration from the exposure termination location to the X shaft-orientations 
1 side (-X side) was started with the above-mentioned operation gestalt This invention is not 
restricted to this, and after moving to a side (+X side) besides X shaft orientations to the last-minute 
location where the beam of Interferometer Xthetal stops hitting from an exposure termination 
location, migration of the wafer stage WST by the side of the X shaft orientations 1 for measurement 
(-X side) may be started. 
[0119] 

« — operation gestalt [ of ** a 2nd ]» 

Next, the 2nd operation gestalt of this invention is explained based on drawing 6 . Here, about a part 
the same as that of the 1st operation gestalt mentioned above, or equivalent, while using the same 
sign, the explanation shall be given simple, or it shall omit. It is only that the aligner of this 2nd 
operation gestalt differs from the aligner of the 1st operation gestalt which the measurement 
approach of the shape of surface type of the reflector of the migration mirrors MX and MY on the 
wafer stage WST performed by the main control unit 50 and the timing of measurement mentioned 
above, and the equipment configuration etc. is the same as that of the 1st operation gestalt mentioned 
above. Therefore, below, difference is explained as a core from a viewpoint which avoids 
duplication explanation. 
[0120] 

The top view of the wafer stage WST is shown in drawing 6 . As shown in this drawing 6 , on the 
wafer W laid on the wafer stage WST, the shot field Si of N individual (i= 1 - N) is formed in the 
shape of a matrix of exposure to a front layer. 
[0121] 

In the exposure actuation after the 2nd layer to Wafer W, exposure is performed by step - and - 
scanning method, and to the shot fields Sl-SN, the pattern of Reticle R piles up and is imprinted. A 
part of relative moving trucking to the wafer W based on [ of the projection optics PL in the case of 
exposure by this step - and - scanning method ] projection (optical axis) is indicated on the wafer in 
drawing 6 (refer to path RE of drawing 6 ). In addition, from a viewpoint which gives explanation on 
expedient of illustration intelligible, although projection optics PL is immobilization and the wafer 
stage WST moves in fact, it is illustrated as if projection optics PL moved in drawing 6 . 
[0122] 

In this path RE, acceleration of the direction of +Y of the wafer stage WST is started from the scan 
starting position (acceleration starting position) PA, and just before the front end of an exposure field 
(exposure field on the wafer of the illumination light [****/ the above-mentioned lighting field 
IAR ] IL) starts the shot field SI, the wafer stage WST (and reticle stage RST) will be in a uniform 
migration condition. And after exposure is performed during uniform migration, while exposure is 
completed in the phase from which the whole (back end) exposure field separated from the shot 
field, moderation of the wafer stage WST is started, and it stops in the predetermined location PB. In 
addition, although a part of exposure field separates from a shot field immediately after initiation of 
scan exposure, and just before termination, respectively, it has prevented that the illumination light is 
irradiated by the outside of a shot field with the above-mentioned reticle blind etc. in fact. 
[0123] 

Then, the wafer stage WST starts the stepping actuation to the direction of -X. In this stepping, 
acceleration -> uniform -> moderation migration is performed, and it moves and stops to the scan 
starting position PC for exposure of the next shot field (acceleration starting position). After this, in 
accordance with Path RE, the wafer stage WST is moved like the above, exposure actuation and 
stepping actuation are repeated, and the pattern of Reticle R is imprinted by the so-called perfect 
mutual scanning method to the shot fields S 1 -SN on Wafer W. 
[0124] 

By the way, in the aligner of the operation gestalt of **** 2, a main control unit 50 samples the data 
(the local rotation of a migration mirror, and rotation of the wafer stage WST (yawing)) for 
computing the shape of same surface type of the migration mirrors MX and MY as the operation 
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gestalt of the above 1st during migration of the wafer stage WST in exposure actuation and stepping 

actuation. 

[0125] 

namely, ~ while a main control unit 50 samples the measurement value of the interferometer Ythetal 
which measures the rotation (yawing) of the interferometer Xthetal which measures the local 
rotation of the migration mirror MX during scan exposure synchronizing with the timing of a 
sampling of every count of predetermined of the measurement value of the interferometer YI which 
measures the location of Y shaft orientations of the wafer stage WST, and the wafer stage WST — 
those measurement values — mutual — and it matches with the measurement value of Interferometer 
YI, and memorizes in memory. 
[0126] 

Moreover, a main control unit 50 synchronizes during uniform migration of the wafer stage WST 
under stepping actuation at the timing of a sampling of every count of predetermined of the 
measurement value of the interferometer XI which measures the location of X shaft orientations of 
the wafer stage WST. while sampling the measurement value of the interferometer Xthetal which 
measures the measurement value of the interferometer Ythetal which measures the local rotation of 
the migration mirror MY, and the rotation (yawing) of a wafer stage — those measurement values ~ 
mutual — and it matches with the measurement value of Interferometer XI, and memorizes in 
memory. 
[0127] 

Repeat such each data sampling at exposure actuation and every stepping actuation, and it is 
performed, each of the migration mirrors MX and MY — an outward trip and a return trip — 
respectively ~ coming out - method ** of straight side of a reflector it migrating to the whole 
region mostly, and, when the data used for calculation of the shape of surface type of a reflector are 
able to be collected Suppose that the shape of surface type of a reflector is computed, respectively 
respectively based on the formula (4) mentioned above, (6), (7), and (8). 
[0128] 

Here, although a difference will arise in the number of the data measured about each measure point, 
in such a case, it is good also as using the newest data, and the average may be used for it. 
[0129] 

And both the main control units 50 compute the shape of surface type of the reflector of the 
migration mirror MY by performing the operation of a formula (10) at the back at the time of the 
ability performing the operation of the above-mentioned formula (4) and (8), and update the surface 
type-like data beforehand memorized in memory. Moreover, the shape of surface type of the 
reflector of the migration mirror MX is computed by performing the operation of a formula (9) at the 
back at the time of the ability performing both the operations of the above-mentioned formula (5) 
and (7), and the surface type-like data beforehand memorized in memory are updated. 
[0130] 

Then, a main control unit 50 manages the location of the wafer stage WST based on the shape of 

surface type of the updated reflector until updating is performed next. 

[0131] 

As explained to the detail above, according to the aligner of the operation gestalt of**** 2, a main 
control unit 50 On the occasion of exposure processing of step - and - scanning method, are usually 
carried out. During the migration (stepping actuation) to X shaft orientations of the wafer stage 
WST, and the migration (exposure actuation) to Y shaft orientations A multiple-times line collects 
data with the rotation of the wafer stage WST corresponding to the local rotation and this local 
almost covering an overall length of X shaft orientations (or Y shaft orientations) of a reflector for 
the coincidence measurement of a rotation and the rotation of the wafer stage WST with a part of 
local reflector of the migration mirrors MX and MY. And since the configuration of a reflector is 
computed based on the collected data, there is no need of establishing the time amount which data 
collection takes independently [ exposure actuation etc. ], and it can control that a measurement 
process bars advance of an exposure process. 
[0132] 

Moreover, with the operation gestalt of **** 2, by the same technique as the 1st operation gestalt 
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fundamentally mentioned above, since measurement of the shape of surface type of the reflector of 
the migration mirrors MX and MY is performed The configuration of a reflector is measurable with 
a sufficient precision. The configuration of the measured reflector, Based on the measurement result 
of the laser interferometers XI and YI which measure the location of the wafer stage WST using a 
reflector, it moves on the wafer stage WST and a pattern is imprinted to the wafer on the wafer stage 
WST. Therefore, the same precision as the case where an ideal reflector is used is acquired, and 
position control with a highly precise mobile is realized. Thereby, it becomes possible to imprint a 
pattern with a good superposition precision, without reducing a throughput. Therefore, it becomes 
possible to raise the productivity of the device which is a final product. 
[0133] 

With the operation gestalt of **** 2, even if it is in the middle of an exposure processing sequence, 
calculation of the shape of surface type of the reflector of a migration mirror may be performed. 
Moreover, in such a case Since amendment of an interferometer can be performed from from based 
on the shape of this updated surface type immediately after updating the shape of surface type, it is 
possible not to make one wafer useless completely and to improve the yield of an aligner. 
[0134] 

in addition — the operation gestalt of the above 2nd « exposure — working and stepping ~ although 
data are collected working, it is possible for this invention not to be restricted to this and to carry out 
to various timing, such as under migration of the wafer stage at the time of wafer exchange and 
migration of the stage in the case of alignment. 
[0135] 

In addition, although [ the operation gestalt of the above 2nd ] stepping between shot fields is 
performed by migration of the direction in alignment with Y shaft orientations, it is good also as 
performing stepping by migration not only this but whose exposure core draws a U character-like 
locus on Wafer W. In this case, when the shape of surface type of the migration mirror MX by the 
side of the X-axis is frequently immeasurable, it supposes that only the shape of surface type of the 
migration mirror MY by the side of a Y-axis is measured, and you may make it take measurement 
time amount separately about an X-axis side in exposure actuation and stepping by carrying out 
stepping to the shape of U character, or stepping - it is not necessary to measure the shape of the 
surface type for it to be working (at least under acceleration and deceleration) 
[0136] 

Moreover, although [ the operation gestalt of the above 2nd ] the shape of surface type which 
computed the shape of surface type of a reflector and was memorized by the memory of a main 
control unit 50 by carrying out those equalization in the phase where outward trip data and return trip 
data were computed is updated, only not only this but outward trip data are good also as updating the 
shape of surface type in the phase where only return trip data were computed. Moreover, what is 
necessary is for it to be good also as performing equalization processing using the return trip data 
used when only outward trip data were computed, for example and the shape of surface type of the 
reflector memorized by memory was computed, and just to suppose further, that same processing is 
performed, also when only return trip data are computed. 
[0137] 

In addition, although each above-mentioned operation gestalt explained as what amends the 
measurement value of the interferometer as a location metering device according to the shape of 
surface type of the reflector of the migration mirrors MX and MY, this invention is not restricted to 
this. For example, the shape of surface type of the reflector of the migration mirrors MX and MY is 
measured by the measurement approach explained with each above-mentioned operation gestalt, and 
the same measurement approach. Namely, this measurement result, When a predetermined threshold 
is compared and the surface type-like measurement result is over said threshold, you may make it 
emit warning which demands a maintenance from a user (operator) through a non-illustrated display 
etc. with a main control unit 50. In this case, after it emits warning, a main control unit 50 stands by 
until a maintenance is completed, is in the condition that the shape of surface type of the reflector of 
the migration mirrors MX and MY was restored, after maintenance termination, and resumes 
exposure actuation. 
[0138] 
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Furthermore, with each above-mentioned operation gestalt, although the measurement value of an 
interferometer shall be amended according to the shape of surface type of a reflector, this invention 
is not restricted to this. For example, it is good also as amending the target position which should 
move on a wafer stage according to the shape of surface type of a reflector, and carrying out 
amendment control of the migration of a wafer stage. In this case, migration control of a wafer stage 
XY system of coordinates specified with the length measurement shaft of Interferometers XI and YI 
and the system of coordinates which specify migration of an actual wafer stage carry out [ control ] 
abbreviation coincidence should just be performed, without being influenced by the shape of surface 
type of a migration mirror reflector not being a true flat surface. 
[0139] 

In addition, although [ each above-mentioned operation gestalt ] the local rotation of a reflector is 
computed using a light wave interferometer, it is good also as adopting the metering device of a 
configuration of projecting the parallel flux of light on the reflector of a migration mirror, and 
carrying out photoelectrical detection of the change of the reflective direction of the reflected light 
bundle not only using this but using other metering devices, i.e., for example, autocollimator method. 

[0140] 

Moreover, it is good also as measuring like each above-mentioned operation gestalt also about the 
rotation of the wafer stage WST (mobile) using a light wave interferometer, and good also as 
adopting metering devices of various configurations, such as a metering device which used the 
autocollimator method like the above. 
[0141] 

In addition, although each above-mentioned operation gestalt explained the case where a migration 
mirror was formed on the wafer stage WST, this invention is not restricted to this, may replace with 
the reflector of a migration mirror, may carry out mirror plane processing of the end face of a wafer 
stage, and may form a reflector. Even if it is this case, when it is difficult to process the shape of 
surface type of a reflector evenly completely, it is desirable from fields, such as precision and a 
throughput, to adopt the measurement approach of the shape of surface type of a reflector explained 
with each above-mentioned operation gestalt. 
[0142] 

Moreover, although each above-mentioned operation gestalt explained the case where the 
measurement approach of this invention was adopted as measurement of the shape of surface type of 
the reflector of the migration mirror of the wafer stage WST, when using the same metering device 
as the wafer stage WST side for measurement of a reticle stage, it is possible to adopt the 
measurement approach of this invention as measurement of the reflector of the migration mirror of a 
reticle stage. 
[0143] 

In addition, with each above-mentioned operation gestalt, it sets to measurement of the shape of 
surface type of the reflector of the migration mirror of the wafer stage WST. Use only the 
measurement data under (i) uniform migration for the surface type-like measurement approach using 
outward trip data and return trip data, (ii) Although the measurement approach combined with each 
of two invention of changing a part of the measurement section [ at least ], and performing 
repeatedly the process which measures some data of a reflector was explained It is good also as 
adopting the approach (namely, the measurement approach which equalizes the outward trip data 
measured to predetermined shaft orientations, carrying out step migration, and the return trip data 
corresponding to this) of this invention not being restricted to this and performing the surface type- 
like measurement approach using outward trip data and return trip data independently. 
[0144] 

In addition, if it is while moving linearly in the inside of XY two-dimensional side, even if it is while 
moving in which direction, measuring is possible, although [ each above-mentioned operation 
gestalt ] measured, while moving along the both directions of X shaft orientations and Y shaft 
orientations on the wafer stage WST. 
[0145] 

In addition, it is good also as applying the measurement approach of this invention, and the exposure 
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approach to the aligner of the twin stage type which has not only the aligner of the single-stage type 
which has one wafer stage but two wafer stages with each above-mentioned operation gestalt, and 
the aligner of the multistage type which has many wafer stages further. 
[0146] 

Moreover, although the wafer stage shall be equipped with two reflectors which intersect 
perpendicularly mutually with each above-mentioned operation gestalt, it is good also not only 
considering this but a reflector as one or having three or more. For example, the reflector which may 
establish three reflectors in a wafer stage in the shape of [ of KO ] a character (character of U), or is 
installed in the predetermined direction may be divided into plurality. 
[0147] 

In addition, with each above-mentioned operation gestalt, as the light source, although the pulse laser 
light source of vacuum ultraviolet areas, such as sources of ultraviolet radiation, such as a KrF 
excimer laser (output wavelength of 248nm), F2 laser, and ArF excimer laser, or a mercury lamp 
shall be used, other vacuum-ultraviolet light sources, such as not only this but Ar2 laser light source 
(output wavelength of 126nm), may be used. Moreover, the single wavelength laser beam of the 
infrared region oscillated not only from a laser beam but from the DFB semiconductor laser or fiber 
laser outputted from each above-mentioned light source as a vacuum-ultraviolet light, for example or 
a visible region may be amplified with the fiber amplifier with which the erbium (Er) (or both an 
erbium and an ytterbium (Yb)) was doped, and the higher harmonic which carried out wavelength 
conversion may be used for ultraviolet radiation using a nonlinear optical crystal. Furthermore, 
charged-particle lines, such as not only ultraviolet radiation etc. but an X-ray (EUV light is included) 
or an electron ray, and an ion beam, etc. may be used as illumination light IL. 
[0148] 

In addition, although the case where this invention was applied to scanning aligners, such as step - 
and - scanning method, was explained more with each above-mentioned operation gestalt paying 
attention to the advantage of the scan exposure method [ pattern / of a large area ] that it can imprint 
on a wafer with high precision, without making the burden to projection optics not much heavy, of 
course, the applicability of this invention is not limited to this. That is, this invention can be applied 
suitably also at the contraction projection aligner of a step-and-repeat method, and the highly precise 
exposure without defocusing is attained similarly. 
[0149] 

In addition, while including the illumination-light study system and projection optics which consist 
of two or more lenses in the body of an aligner and carrying out optical adjustment, the aligner of 
each above-mentioned operation gestalt can be manufacture by attaching in the body of an aligner 
the reticle stage and wafer stage which consist of many machine parts, connecting wiring and piping, 
and carrying out comprehensive adjustments ( electric adjustment, check of operation, etc.) further. 
In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room where 
temperature, an air cleanliness class, etc. were managed. 
[0150] 

In addition, although each above-mentioned operation gestalt explained the case where the 
measurement approach of this invention was performed with the aligner for semi-conductor 
manufacture, this invention is widely applicable to the aligner for manufacturing the aligner for 
liquid crystal which imprints a liquid crystal display component pattern on the glass plate of not only 
this but a square shape, the thin film magnetic head, an image sensor, organic electroluminescence, a 
micro machine, a DNA chip, etc. 
[0151] 

Moreover, in order to manufacture the reticle or mask used not only with micro devices, such as a 
semiconductor device, but with an optical aligner, an EUV aligner, an X-ray aligner, an electron ray 
aligner, etc., this invention is applicable also to the aligner which imprints a circuit pattern to a glass 
substrate or a silicon wafer. Generally with the aligner using DUV (far-ultraviolet) light, VUV 
(vacuum ultraviolet) light, etc., a transparency mold reticle is used here, and quartz glass, the quartz 
glass with which the fluorine was doped, a fluorite, magnesium fluoride, or Xtal is used as a reticle 
substrate. 
[0152] 
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In addition, this invention may be applied to the immersion aligner with which a liquid is filled 
between the projection optics PL and the wafers which are indicated by the international public 
presentation WO 99/No. 49504 etc., for example. 
[0153] 

Furthermore, this invention may be applied to an aligner, a mirror projection aligner, etc. of a pro 
squeak tee method, and if it has the mobile which holds a sensitization body regardless of the 
configuration in short, this invention is applicable about any aligners. 
[0154] 

Furthermore, although each above-mentioned operation gestalt explained the case where the 
measurement approach of this invention was performed with an aligner, even if it is equipments, 
such as test equipment other than an aligner, and processing equipment, the measurement approach 
of this invention is suitably applicable. 
[0155] 

A semiconductor device is manufactured through the step which performs the function and engine- 
performance design of a device, the step which manufactures the reticle based on this design step, 
the step which manufactures a wafer from a silicon ingredient, the step which imprints the pattern of 
a reticle to a wafer with the aligner of the operation gestalt mentioned above, a device assembly step 
(a dicing process, a bonding process, and a package process are included), an inspection step, etc. 
Therefore, it becomes possible to manufacture the semiconductor device with sufficient productivity. 

[0156] 

[Effect of the Invention] 

As explained above, according to each measurement approach according to claim 1 to 4, it is 
effective in the ability to raise the measurement capacity of the shape of surface type of the reflector 
established in the mobile. 
[0157] 

Moreover, according to each measurement approach according to claim 5 to 8, it is effective in the 
ability to perform measurement of the shape of surface type of the reflector established in the 
mobile, without reducing the throughput of other actuation of a mobile. 
[0158] 

Moreover, according to each exposure approach according to claim 9 to 15, it is effective in the 
ability to raise the productivity of the device which is a final product. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing roughly the configuration of the aligner concerning 
the 1st operation gestalt of this invention. 

[Drawing 2] Drawing 2 (A) is drawing showing the configuration of Interferometer XI concretely, 
and drawing 2 (B) is drawing showing the configuration of Interferometer Xthetal concretely. 
[Drawing 3] It is drawing (the 1) for explaining how measuring the shape of surface type of the 
reflector of a migration mirror on the occasion of wafer exchange of a lot head. 
[Drawing 4] Drawing 4 (A) and drawing 4 (B) are drawings (the 2) for explaining how measuring 
the shape of surface type of the reflector of a migration mirror on the occasion of wafer exchange of 
a lot head. 

[Drawing 5] It is drawing for explaining how measuring the shape of surface type of the reflector of 
the migration mirror MY. 

[Drawing 6] It is drawing for explaining how measuring the shape of surface type of the reflector of 
a migration mirror established in the wafer stage concerning the 2nd operation gestalt. 
[Description of Notations] 

W A wafer (sensitization body), WST - A wafer stage (mobile), XI, Xthetal, YI, Ythetal - 
Interferometer (a location metering device, light wave interferometer). 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing roughly the configuration of the aligner concerning 
the 1st operation gestalt of this invention. 

[Drawing 2] Drawing 2 (A) is drawing showing the configuration of Interferometer XI concretely, 
and drawing 2 (B) is drawing showing the configuration of Interferometer Xthetal concretely. 
[Drawing 3] It is drawing (the 1) for explaining how measuring the shape of surface type of the 
reflector of a migration mirror on the occasion of wafer exchange of a lot head. 
[Drawing 4] Drawing 4 (A) and drawing 4 (B) are drawings (the 2) for explaining how measuring 
the shape of surface type of the reflector of a migration mirror on the occasion of wafer exchange of 
a lot head. 

[Drawing 5] It is drawing for explaining how measuring the shape of surface type of the reflector of 
the migration mirror MY. 

[Drawing 6] It is drawing for explaining how measuring the shape of surface type of the reflector of 
a migration mirror established in the wafer stage concerning the 2nd operation gestalt. 
[Description of Notations] 

W - A wafer (sensitization body), WST - A wafer stage (mobile), XI, Xthetal, YI, Ythetal - 
Interferometer (a location metering device, light wave interferometer). 
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2&w-&<Dffl<Dfflm&sx (02 (b> # si ) tit, R%tmcom&&>u®$Rm, -r 
fct)*>mmft (ttOft) ex (y) £ 3$ (5) iz^t-oxnta^r^iiLhiz. e ^&syy 

0 I ©IHIS Y 9 (y) HI, & 3£ (6) ICS^'WT. g!ISMXOKStI»« 1 ffl 
EfliDX 1 (y) 30 
[ 0 0 8 9 ] 

9 X ( y ) = X 6 ( y ) / S X ( 5 ) 

[ 0 0 9 0 ] 
[ft 3 ] 



D X l(y)= £<?x(y)^ - <?(y)<fy (6) 



[ 0 0 9 1 ] 

£«HSE5 Ott, & > 7 V > >? &\zM fet Z> & W)&M X <n Kfti m 40 
©SHl©[HJdl»DXl (y) ^^UrtKt&JWT-S. 
[ 0 0 9 2 ] 

d © t * . ± 3£ (6) ©i£3r©2t#S<h&&, 18(0'!t>^'J>i'f-?a. y = L ' \Z tt 
etSr-^TSStCttS. y=L' if<£^l$^li. ^ I A X f - W S T tfMl S 

[ 0 0 9 3 ] 

■?-©&, ^lA^J^fiiws T L i:i5^x, ^0Sc©^xA32&«8#tK:«fcg. >)iaxt 
-> ! WST±©HftD-y h©«^^XAi:^D-v bWSfcaiiW^x A £©£&** fffrttS. 
[ 0 0 9 4 ] 

£XA£&©if§7&, ±*dffll^B5 0tt, >}XAX5 : --> , WST£, ^P^h©5fesi©^ 50 
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> If^7EIwST E l: » » r * . 

[ 0 0 9 5 ] 

-f & , £M9f£B5 0tt. £ T . i)IAXf-^WSTS, 04 (B) <t « K 2* © & 

k » w z>&m&m<omizs\-ffl2 nttr- ? o*$s^t . ssii^irof it. &m%Lu 

XOgWIOl2 0(i^r-^ilT©l2©|HIfllDX2 (y) 5liUL, * ^ U IC SB 
it -f 5 „ - CD i§ £ . SSStMX©g^I©I2 0|!!li!iIDX2 (y) , * 3£ (7) \Z S 

^^tiiiisns. io 

[ 0 0 9 6 ] 
[& 4 ] 

DX2(y) = -J^"'6K(L'-y)dFy+f , " y y^(L'-y) < fy ...(7) 

[ 0 0 9 7 ] 

)k «r> T , £«IIg|5 0 It, 04 (A) i^Rj^ODi^Kt?, ^XAXf-^WSTStM 
filWST»*5 8)t»7filWST E St +XJ|SH:^BL, ^©^Sj^C^tt-S^ji 

S2O«ltf-3'tbTfflI2 0[!!lfliDY2 (x) £ * ffi b , ;< <J K IB tft f 3 . d <D 
£- . gf»iiMY©5ltioS2 ©COfiiDY 2 (x) tt. & j£ (8) tl^UtSHiS 
tl -5 ■> 

[ 0 0 9 8 ] 

[» 5 ] 

DY 2(x) = 0K(L - + X0(L - x)dx ■ ■ ■ (8) 

[ 0 0 9 9 ] 

& m x , MYomiom&mcv^ — ^ d x 1 (y) , dyi (x) <t. encrusts. 

^XA^&^cD&lifjcDIgHCgffiSnfc^Kl&MX. MYOi2©C!IfiiOT-i'DX2 ( 
y) . DY2 (x) £ ffl H T . 'A*. (9) . (10) IClo'UT, » & M X . MY©* 
OEMIfflilitt (Ha*) DY (x) . DX (y) ^IlfJtS. 
[0100] 

DX (y) = (DX1 (y) + DX2 (y) ) / 2 (9) 

DY(x) = (DYl (x) + DY2 ( x ) ) / 2 (10) 

[0101] 

±ffi<Di5t:gsiiiMx. mycswkds i otufli ( s§ i m®? - ? , -r & fc> ^ a ss 
? - ?) tm 2 <Dm am (i2«af-3', -rfc^-sass^-*) ts^^iktsctt 

. &&cD*©7 : -*£ffl^T£#tffi©*ffiJgtt ( 03 £h » ) ^HCtt^T. ft H 

»S<&ftgC|Sl±$t5ui^Tt5. "t&fcS, Jh i£ (D *n < . £&®(DgB#($&!&atg 
» («$*#) ( « # ) T£iI<hK < £DlH]0»£#J65.i^5^ffi£SfflLJt:!§^ 

SKo*«T-?$ffln5i^i;tt, M & cd 5t (2) . j£ (5) cDifi*H<Di&<Dg|gat«g: 

z n z $s % . Kmm<Di%&ft&\zm^<te£%mf£3kiz*zt s .mmtft:3ift2>tf* ass^ 

[0102] 

n # w»c « . -^(6i^©»Bi+ ( # a & » + ) k #j * « n t aa £ l . Ne©^gBw&iHi 
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tea ( « t* A) ©T-^sait5S^, *©ai tctsnsiiii. - & k ie « # ft 

# 3 „ 1^ 1 ^Cr-^l:§Sn5gi<0»*O»t* a'ttSi, m&B < 1 £ m £ 
N) fC*5^T«. *ggfitl;:^£n3g|i£©#*©#Stt. m a 2 1 & 5 © T , <ft *P fii H tt 
,/~ m • o t & -5 . "f & £ . «gMK:«i/~mKJt#Jt-£Ki£#^3;ft£;i<h<h&-5. ®.r> 
T . N^S^fe^Ttt, /NI;tkCii)t5If Ji'tini.iit&S. 



[0103] 
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C <h t & S . 



















[0104] 

**«I©I*gf 1 0 0 Tli, SfifflSt 5 0^. ±^bfc«t-5^^ft^MX. MY 
©K»K©3s®Jgtt©if8!l£. □ »y h5fcSi©'i'XA«3Sg!©Cf?^. ^©^^©if-aflSSIg: 
iS^ISft 5 . 20 
[0 10 5] 





T , & & n 


•y 
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© O x a i: 




-5 


Hftmsftfe* 


tt . ^ X 


/\ 


y 


v -f ^ > 


h S.^S5tft 




CO O X A X 


T" 




W S T © 


& ft 


fc 




T- — V 5 W 
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T 


© x tt^ 


(6] o fi: S \z JS 


D T 


. Y$&T^ 
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i © m m 


£ . 




© o 'y h © $t m 


TH-81L 


7c 


( 




l fc ) &mm 


* D 


Y ( x ) S 




t,^ 


T M IE T 2> 






L . i ;\ x f 


— v 5 W S 
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(7) 


Y «|# |6) 


© & b \z js i; 


T . 
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©if- SIM * 




© 


o h © $fe n -e 
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X 






D X 


( y ) * ffl 




T 


*t jet s = 



















[0 10 6] 

«±f¥*fflt;:!&BJ3L7Ccfc5C, **iS^li©®^^«i 0 o©±Migf 5 OjJt^fftsf 
ft^ (MXX«MY) OfcttWommBVlVWrMJimiZ&Zii, X Y 2^7tE^T'f »^ 30 
(MXXUMY) ©SW®»C««¥ff^Bf^tt (YflilXteXttl) * 1^1 t 9 X A X r - v7 W 
ST«»tl/Tt»*llll:. Slt®©^SI5W7ileiea («^) t9XAXf-^WST©@ 
Gt (3--f>^) t^i^^ftC®l^^tlS„ ? l/T, i)IAXf-^WST*!Sfflif 
^ftbT^S<t^JCS0«$n^^ft^©SW®©^^M7 v <cliieS<hCtllC*f^-r-5'>x/\ 
Xf-yWSTWIslKtC^^fflUT, RW-®©»«*^m^tl-5. Se^T. ^x/NXt- 
-•/WST©iliill:eBTSEMI©f ig©gf ^§^5^ t?^, K5ii©i|)gtt 

simt *t t««wKT»5. c©«^. o x a x 5" - © fin & m * as % 19 & t* t « . s 
WBw^gew^iHi^aii^x/Nx^-vwsTwiHiea ( 3 - -r > ^ ) ^©i^^sa^tt, 

froTt)fTbri<tfe^^ 0 gte. KWffi©*®^^©^^!^. ■^x/xx^-v'WST^ 

[0107] 

5Mffi©^gBW^lHlg» c'JXAXr-yWS T©@61 ( 3 - -f > if ) 

<k©l^^ai)t SrBfl^ bfc^. I^^TS T©P=1. ^IAXf--/WS Tfflfilftftftlf ( 
^Ihftf^) *«TSiS60T. ^©&e&*©M&T©imM3^Pil]#*g<!:fcD. -5"©^ 

[0108] 

*iIfIffli^itl0 0©igISI5 0*<*fTt5tli (MXX«MY) 
©KW®©*B^tt©ti-ffli^fttC«fcS«i:, XY2*7cil*i7?Sii^ (MXX«MY) ©5 

it s \z n « ¥ fr is. m ^ n (Ytixuxn) # r^i © — «s m n ^ 9 x /\ x ? - s> w s t $r 

^ftbT^S^»'#ft^©SltB©^gSW7 v «£llieft<i:'5x/NX^->'©!iIteS ( 3 - -f > 50 
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Wimizmi£.2nz. ^LT, — (Bij7!r>£ffiffiiJ^?XAXx-^WST£&fljt-3®K:a5££ 

n*a£i£m^s#snsKWscDS5#wft«&x-:5'T-&.5ig 1 <omam 

D X 1 (y) XteDYl (x) ) t . y* — * £. *t i&T & i& M to Z — to Q X- /\ X r 

T*-Smi<0[a£j« («8St-?DX 2 (y) , DY2 (x) ) <b » ¥ *9 ffi K S "2* ^ T K 
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coiii] 

^lAXf-^WSTfflfitaiHiSfigKffi^ui^Ttli. 
[0112] 

^c*j. ±mmm&m-e\t. &mmux . MY©Mtt®©a®^tt*tB©fei*oD&x-^ro 

. f©f?±fit^t#tUTlllcEf»1C»W, EHftC^IAXf-^WSTW^Iil 
S#tffi»^gBWftleI«» (<«^r) f)IAXf-yWST«@6i ( 3 - -f > ^ ) 

Ot>^U>yS^IAXf-^WSTffl^S^l , t'l:?TP©T*. &Bifei*rog££f£o 40 

x ? - ? <d m o & & & n ? m & \z & * <d m & m ffl <» m m & ^ mx- $> z . 

[0113] 

*ft. ±IBHiS^lg-C«. SSt®«^g6«)ftIsie« (m%) t^IAXf-^WSTOB 

e s ( 3 - ^ > y ) Laynnm^.<r>^fs.<bir. f ©sisLfcf-?$ffli>fcB3a©si.« 
:ni:Eet . ±ge<Df^^a^w«-*^x/N7.T--vwsT(D^iti+fcfTi'^. f ©msl 

, «T-. fiK. ttKro^tl^-'tlfCO^T^Sft^SSrffoTfeA^L. $>S^«. S»S 
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[0116] 



±IB*J6^!iT'tt. nAXr-yWSTSX, YCOi^tt^lSllrffia^iljb^o. 

xi*y ma fa) co^aaandbxthaab. Ytt^rsj (xttxw^i^) » - « *i e. fts w k <o 
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[0118] 
















& ti . ± ib m 




7 ft 


g ^ £ X M * (Si 


- flf] ( - X m ) ^ CO ^ ft * 


PB b 



*56^^^niclSe»n-5fccOTKft:<. B3t^7fiiA^Ti$ifX 0 I (O M - A # S 
fce>ft:<ft:S^0€0cofirB*TX|ft^(6)(tfi{BiJ ( + X (BJ ) ^^ftbfcgtC. ttSdcOfc*© 
Xfft^(6]-®J (-XfiiJ) 'vCD'JIAXf-yWSTCOglli&iJSLTfcl^. 50 
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[0119] 

'JK \Z , *fgB^03^2OSIig}gig{COlr^T. 0 6 K C> ^ T t& HJ3 "T & CdT. mi i£ b m 

■S S M » fc b , f Kli«»t5!)Ctt5. ^©f 2 ©^If MffllTtiltt. £ M 
gI5 0 CiotllfTSnS. 'JIAXf-^WSTKOiigMX, MYtf)£ttB<Z>« 

ffi^ttww-aa^ii&^w-ssw^-f 5 > ^ a* m 5$ b m 1 e>mffim&e>mytmm£mti.z>e> 
* I 5 s e. . tii^* * t>t itisf ts. 

[0120] 10 

bmms , (i = i~n) #Thu?7ttt»*snT^s. 

[0121] 

-5iAWi;»t5l2 liKKroS^iffCfe^xtt, x r 7 y • 7 > b* • x + * > # 3; 
T 8 ft # fc> *l . •> a 7 h MigES ,~ S N l:»L-T, l/^^JPRCO/t^-^^Sfe^-to-a- 
T 3f £ ft & . £ <D X ^ -y 7 • 7 > F • X*^>#5£T(E»ft©i&©&i£ft^5RPL©& 

( B 6 (D *I8§ R E # 88 ) . fc*3, **K»4, S^^f L^i^-e, -i7XAX 

. @6i:fe^TttS^*f^PL^g;lt5^©<k5(:@^$nT^5, 

[0122] 

C <7> iUSS R E lC *J T « . j£SIWi&ftB ( in S£ M & ft B ) P 6 -7 X A X ^ - v 5 W S T 
.© + Y*|Sj©Hoa3*«B*6Stl. S'gyMHfcS.KfcttMW (HiE©I«®« I ARC* 

aii»w* i Lffl"jiA±©iR»*«) oiJSAJf^siiiOiAXf-^wsT ( a 

fc & , B ft M i£ <*> -£ # ( & Sg ) ^-> 3 «yh«^^e.^tlfc©Pgl?S^*^T-r?)ttt)(C 
^IAXT-yWSTCi2*i»!lS$n, 0f^figPB(CT^lh-f-5 = & 33 . j£ 3tE B ft <£> 
P?&itt*gRtfii&7iliWTte^ft^ftBft®^C9-^a*->3-y Hi^^tiS!)', * & K 
« SfT j£ CD 1- 2 ;P y 5 -f > H Jfc £ »C «fc o T a -y h ffi « © n i C I i§ 3t M W S n 5 © * 30 

[0123] 

f C5I, 51/Ur-yWS T \t , - X*|S]^OX^-yfc!>^itif^S:P85&-r-5. ifflXr 

•y tr > ^ ic * v> t « , mm-+^m-*um&m&'fi-?T. & © -> 3 y bw.m<Dmyt<ntzit>v> 
( an & m & & b ) Pc*T^idb. # ± -r * . cnastt, ± fa t ^ «s t & 

KR E »cm-3T'7X/\X^-v'WS T if£ » £ ft . Bft»f££:XT--y V > # W) ft » <0 M 
SJl, >7 X A W ± <£> -> 3 >y hI«S,~S N l;^lT^bi0 5f txsx^ t 

[0124] 

*m2C0*ig^^<O®^^eTtt. £»»gl5 0H. Bftfi^RtfX^-yb! 40 
^i/ftfl^ttS'JlAXf-yWSTO^fitl:. ±IBmi©JISS^^<tl^#0, & Si 
& M X , MYffliH«SftDt5t»Bf-^ (^id^W^BffW^lEieaR^^X/NX 

f-yWST0@|gi (3 f > ^ ) ) 0-y->7 p U>^S:ff5. 

[0125] 

T ia»il5 0 H. tSi3tt>l:'>XA7f-yWST©Yi*|Sl©fil*f|- 

83 T -5 & fh Y I <Dthil!lfii»0f^lHl&*5^«-tJ->7 p U > >/ V> 9 -1 5 >^l;^H Ut, & w 

^Mxo^RjfW^iHiteft^w-fflii-rs^^n-xo 1 sat-)iAxf-yws Tcggi o 

- -f > £f ) ^fhil!l-r^T^tfY0iroW-jl!lfi«r. it>^'J>yt5itt)l:, ^ ft S © 

mifctasK^-p. ^F^tfY 1 © ^ m ic # j& w t * * u k fa t& -r a . 

[0126] 50 



( 21 ) 



JP 2004-241666 A 2004.8.26 



4»k: , ^iAXT-'/WSTOXi^iSKOfililHtsf^tx I (DttiUfflro^r^lHjSc 
is £ co > :/ U y 9 co 9 -f 5 > ^ K PJ SH L T . &ft&MYco^fftW&I5]!i£»£if-S!l?-£ ; F 

^tfY0i«^i9HiiR^^x/Nx^-^wiHiGa ( 3 — -r > ^ ) ^asjg-fs^^tf-xe i 

CO ft Slltt £ , 1t>yj>y-r-5<i:i: ; blC. *n6©IHIl*fiIl:*'3 1 f ^tX I ©it 
in tt 2* IS frt X X t <J \z IB {ft -r * . 

[0 12 7] 

£©J:5&&7 f -:*U->7 p 'J >^£ftftftffRtfXx-.y fcT>yftff©SCl*DSIUff^. 
ft & M X , MYOtft^ntOWT. a8S. «»0-€-tl-?n-CK«tffiOfi^36rlSlS«^ 

* k *> & t> t . swiossf^oittiicffl^e.nsT-i'^jRi'rtitt^i:, m » l 10 
a; ( 4 ) . (6). (7). (8) c-eti-enio'^x, gwicsiits^-n^n 



[ 0 


1 2 


8 ] 












T* . 


& ft sa j& 






& s # . 






* fc 




CO 5* 






0 


[ 0 


1 2 


9 ] 










* L 


T , 


£ Hill » H 


H 5 


0 tt , M i£ CO 5£ (4) . (8) <DfcW$:ii*>\Z^ 


ff T # 


R# 0 « 




5S ( 


1 0 ) co 


SI 






tb * >J 




121ft 






ii«r-^SIIit5. * . mi i£ co 5$: (5) 


, ( 7 ) 


0 si fit £ 


£ 1> 




ff T S ft 




CO & fc . 5t (9) CO&f?£§lgffLT, ^IHMX 




(7) £ S 


« s 


» m 


L . * a& 


;* ^ 


U CiCBftSnT^saBiBttT 8 - i'SSIft* 


0 




C 0 


1 3 


0 ] 










co 


«. 


£Mtt£ 


fit 5 


0 14 . *K:Hftr3*»fT*>n**"roiBI. I i S ft 


R *t ffi co 






-5 lr> 


T . ^ x 


A X 


r-i^WS TCO&MSrifJi-r-S. 






[ 0 


1 3 


1 ] 











Xt- y 9 ■ 7 > h* • X*r>^:£co®3fc4fflgKf&bTilSff:b*x£, 9lAXf-yWS 
TOXtt^lSl^O^l (Xx-;/fc:>£'ftff) RtfYW^Iftl^O^ft ( « # ft ff )' «t» K . » 
ft & M X , MY©I»IO-i©JIS«&|ElKit'?XAXf-5'WS T CO IhI Ite » t CO H 
SIS*, ttScI§IffoTK#t®c0Xtt*[S] ( X Y « * |iSl ) ©BKifiKbftSflf ttft 30 
MKii^nt:M)St5^IAXr-ywS TC0IUfe»tC0T : -^SriR«'rs. fit, 





\z 


S 


•3 V> T . S»Ecojg«<&»tB-r-5<OT 


. =f- 9 










S 3te ft ff « <h tt J3'J 


\z 


IS 


-5 & 31 *t JS< . Itllg^IflS 


CO 51 ff £ 




S <0 $r 


jjp m -r 




C £ T £ S . 


















[0132] 


















* . *I2 








mmmt 




«CO ^fe 






^ ft H M X . MY 


<o 


5 


»®CO^®^«COtha!l/iiiff^n-£.<OT? 


. r it ® 




}g« 


m. a < 


It 






J E- 


cottji!i$tifcs»®co^«<i:. r #* h 


S ffl T 




X A X T- 


— =y W 


S 


t co&gsrttsn-r 




1/ 


-1fT#»XI. Y I ©H-I^f tl: 






■5 X A X 




W 




X 


A 


X f - y W S T ± ffl >? I /M: M L T A 


^ - > ifl 




¥ $ tl -5 


. fit "3 


T 40 






m 


v»fc»^tra«©«ns*t#6n. & ft 


ff COitiffi 


m 








sns. ^ n \z «t 






X )V - 9 v h*fiTS*«^t&<, 


S t> 




^1 S co A 5f A 




- >cote^^ff o 




t 


juntas, fto-c, s *i §a ,s -e & 


* X A* < 




CO £ fitt 


Z |6) ± 










0 













[0133] 



Sfc, *f 2 ©UlilTtt, ®7tSaS->-^>XCOi^4'TfecTt>. ^ft^cORItffico 
*^ , ^F^ttco^lE^SHff^nfc^ffi^^fcS-rJ^Tff^^t^-C^-Sro-e. -5XA1 

&Z5Z£\ZM%ilZ-t2>Z\t*$&tS.<. fg5tgBCO^e^Oi&j6]±-r^Ct*tnJtgT*-2). 
[0134] 50 



( 22 ) 



JP 2004-241666 A 2004.8. 26 



& *5 % ± 12 2 CO 


SI JS £g T? 






7~ 




ft fr 


o £ <t £ b it . 


2£ ^! # d 


ft k: 


EB & ft 5 


t> CD T 




< , ^ X A £ 


& $f <D 0 X A 


X T" — V 


(D f& 8j + , 7 5 


-f ^ > h <D 


IB 


X x — 


<D & W) *t* 




£ «i * U 9 <i 


^ > if T 5 




& <5 * 


















[0135] 


















fx. is % ± I B ^ 2 <£> 


HJS J£ fig T 


& » 


>^ a *y h 


« « Pfl o 




J* v \f. > if & 


Y ^ fp] » 


-3 ^ f°l 


(Df% W) \z n ft o 


d £ ch b 




c ft 


^> T , © 




* 39* 9 x A 


W ± u ^ 


CO (/l ISlF ft 


ffi < J: 5 & SUMc 


J: 0 X -x- y 


\l y 


^ ft ft 5 


C ch ch b 


T 


t> ^ ^ o C <D 


^ , u ^ 




^/ 1*— . >/ 7 c*** 




<D & 

i?' 


It M X 


O |g ffi 


« 


^ IH Sg \z » m 


T* t & 8 ^ 


iz \$ . M 


5t !Sj f£ & X -x* *y 


\±y if t£ \z 


fa > 


Y H i O 


^ KJ^ M 


Y 




<^ & tf* so -r ^ 


Z. h £l b io 


X ^ fllJ \Z ~Z> (/* T 






ft <h -5 <k 


^ C LT 


t> 


A ^ . * fc « 


, X f 7 If > 


^ W) * 


O ft < tfclHlM 


a + ) fc a 


* <e> 


*® « « 


(7} Hf Till 


fr t> < Tt)I 


v o 




[0136] 


















S & , iffif 2© 


* K » Si "C 


a • 








- ^ *t * tu * 


n it wl m t , 






K J: 0 R ft* S O 




* © m b 




i W ft H 5 


0 CD * ^ U \Z 


ihis * ft 




b tz 








ffig§ - ^ ^ 




^ o * a* 


ff Hi $ n fc s k x* 


ft 




t b T fe 






7L tf a 8S 5 s - 





nfc*-&fcfc.ipifii©5as<&fT5iiii:-rn«A^. 20 

[0137] 

5fcL.Tbfin. ^sij»^«5o«, s^^^bfe^, ^>^^->x^«i7-r 

nfc^SiT,iS^l()^5SlflT^. 30 
[0138] 

t L tc *t , * 51 93 # n n fg e, n & <n t ts. n . MAtf, finxf-^Silt^^ 

TiHtfXI, YICOiSJS^T^it^n-SXYffiS^t, SlfSW 
-)iAXf-y©iliSiJlt?.ig»i^lg-S[t5<k3&'5iAXT-yffl^lHi 

& ff ^ ^ n n tf «k . 

[0139] 

fc * , ±fB^^S6^S8T-tf, ^jg^F^W-^ffl^iTlxWlSW^RlfW^lEiefiSr^til-r^^i 40 
^ ni: E ^ f . (t&wn-iil^iS, -rf«tt>^CS|^tf^--hn>j^-^^iC=&fi]fflL 

[0 14 0] 
[0141] 

±iB&ma^iiTtf, ^x/\xf-^wsT±ic#»i^iS(tenfc«^i:o^T 

. ta^bfc*^ *5!^*iCfttcESe»ft-5 ; fe©T-tf^<, ^ifi^WKItSICf^^T. -}x/\ 50 



( 23 ) 



JP 2004-241666 A 2004.8.26 



[0142] 



A X 7* 


— W S T fall 


1 W J 1<K vy p | OtJ got IM. C- 


/TJ 


^> Jfci a- 


\z 


»4 . U 






It flS <7) 


PH* )&1 Jr ^ 3£ BH (T\ 

PI lMU i*— 7C *3Q v - / 


o I tRU y j i25 c. 3>fC /tJ ? 






m 








[ 0 1 


4 3 1 


















H 1 a £r M Wti fl2 f& 
-L-. PU XT Z/tB )YS as 








CD 


IIS© 




1 A 
10 


33 T 






/v 

/v_ 


^ f5f ^ ^ 

2X IHJ 7E^ "tA 


(0 




^, ( i ) 




l£ *r — 


>^ ^> ^ 


f i i 1 64 
» \ I 1 ) ZX. irJ LMJ 




id? /7*i ~ 

pp W T 




^ * «)S 






(D 'i> £1: 




7tc h •fi T 1® H iS L 


1 J 


n <^ l/i ^ 


2 


o <D % 






tSi! 

tRU tzs 




-hi Ttr ^ bh y>t r 

/v— A/* » -*P" yu rr} N* c_ 


4 t 






t> © t tt & < , as^-^ch«s^^ 




— *7 & 


ffl «r> % ffi « 




"7* 




( 


T » * 


> P/T At Iffl ^ Pi lw A T 7 V ^ 






w- m l tc ass 






*f rir z. 








mm? 


















[ 0 1 


4 4 ] 
















ft *3 . 




T « . 'J I /\ X r 




✓ Wo 1 




X »>5I6J 






» 


L t v> 5 RU . 




+^ 
/w 


yrf y v 

7v* » -A. I 


2 


^: tc ffi f^i 


* ifl tn m \z & m v x 1,* z> m 


20 


~C $> tl 


« . <^ •? n <d 


|SJ K ^ Sj L T ^ £ 




T" 


*> 








I 0 1 


4 5 ] 


















± ib & m m m m 


Tf . ^ IAXt 




V 1 


<D 








m*t m 


m \z Eg e. f . ^ 


IAXf-y !; 2 








> X -r- - 






it V X 




5r 


- 5* * -f 










mie^m* mm? z> zl 
















[ 0 1 


4 6 ] 
















* fc . 




T , £ X A X 7- 




v ifi S ^ 






2 OOEWS^iAT^S 




%> <D £ 


l & a» . cm fc 


fS. *> T . ENi 


1 






&s ± ffi ^- 








X A X T" - i? \Z 




CD 


^ ( U <D 




) « k: » 




30 


^ ^ |Bj 


















c o i 


4 7 ] 




















T? \t . 5t « t b T 




K r F X 






*fftM (ffl*fil 2 4 8 n 





in) Tjl H <D % ft ft M . F z \s — *f . Ar FI+-/-7l^-+ff ro|$«^©n;i/Xk-^ 
(m^&gl2 6nm) ^i'C|fflIS«>|.JlIi£ffli>Tt)fi^, Sfc. « * tf . 

(Er) (XfilJUfDAt-fyfJUf^A (Yb) OB*) K - /'S flfc 7 7 A- 

lif I LiLTSin^ftt'fc'in&<. (EUV3tSr^ty) XttlfS^ 

-f ^ > f - A fc t* W ft « i& ^ IS fc t* =£ ffl T fe A ^ . 
[0148] 

wm<Drt?->&mmm\zvji/\±\zfc^^mT'&zttoofe&mftjjft<Dm&\zmBi, 
f 7 *-*x<Dfj^ii5«fs^s?t*^fiet^s«, 

[0149] 50 



( 24 ) 



JP 2004-241666 A 2004.8.26 



)tf SSiStSi tfclC. ^&<D&M$p^^£ftSl'3^;l'X^-^^£XA;*^->'£ 

s^SB^^tcixo^ttTffi^^iHs^s^L. m k sg ^ m & (tin, mftm&m) 
sts^tcio. ±iB#mg^n<D®^^e*^ig-r^c:t*iT^^. ft & . ft ft g b 

[0150] 

£ \zi mm V fctf > *i fc f® £. ?\ M x. . ^Mo^^xyu-hc^as^^^/i 
?->s)s?t5siffl©8ji£iii'. $ m m §s. ^ v h . « & * ^ . w^el. -r * a 

V v > . DN Af 7 ^&£4SIt5tii)»g3t8ifei'l:t)*iiB)£<lfflT't5. 10 
[0151] 

* fc , f i»:«f &t'©7-f i7 Df A-f Xfc'WtS< , ft B ft g B > EUVDtll, X 
. ^7^S«Xtt->U 3>9iAftfi:iHiK/^->Sg?t5I3tiIi: ! b*HSI 

ffi T £ £ . C C T- . DUV ( m £t * ) ft ^ V U V (. M & !% ft- ) ftftt*£ffl^3fiftgB-e 
- & W »C j§ iS IJ 1/ ^ ? ;U # ffl l,> £ ft . l^f ^JHSHTli5$^7X, 7 7** i l ; - 
y^nfcH^tf^X, S5, 7";ftvy*->')A, X « * H ft £ # ffi V> <=> ft •& „ 
[0152] 

ft *3 . «ABiBSdW0 9 9 / 4'9 5 0 4 ^ ft if KB*Sn« , &3£ft#&PL£^X 
AtOHC«#!X»lfcSn5«!S«**ll:*55'l8Sail/Tfe6n. 20 
[0153] 

ft tt . ^^a5B3t81(CO^Tfc*^fSSfflt5ii*«tf$5. 
[0154] 

Ifc BJ3 L fc # . SSftgBWfl-W&aEgB. JBl8tftf©8|-e$oTt, * « 9! <0 tt W :» 
[0155] 

S*4T7t'^ ( ^ < -> > ^ I fl > tf^^^Ig, Ayir-ylS^^tf) . & 3E 
Xxy:/^<£i&T§Jji£ft£., ft r> T . ^©*^^x/N*-fX*4*14A<S(it-r^Ci:*i 
W «fc ft 3 „ 

[0156] 

[fgBJ!©^*] 

W ± ift bjj b £ ? £ . »*^l~4(rf3®©#lhS!l^St-«i:St, » # C IS £ ft fc K 
[0157] 40 

t n 5 #i « a* * « . 

[0158] 

[Hffiroffl^ftgi^] 

[0 l ] *5£W<DWi l o^ifffii:^*^g^giro««4<l»5«il:St^SlTS?>. 
[02] m 2 (A) T#tt-xi©i^JAftWi:*ti-e*D. 02 (B) fi , 

ItXfllCiSliS^ftWlCftit*^. 50 



( 25 ) 



JP 2004-241666 A 2004.8.26 



[03] □ y h 9t m <D r> X A £ & \Z m b T . ^W)^«E»®©^®Jgtt$:ttzllI-r€.*)*^ 
UJ^f-Sfc*<D0 ( © 1 ) T & £ „ 
[04] 04 (A) . 04 (B) D>yb&ll<Z>'5XA£SMC®LT. gl^©£»I 

<?)3Effi^tt£ttgj-r5;£&£5&^r-5fcje><z>H ( co 2 ) t- & * . 
Vi & at mr z Jj & & m. w -r z> rz #> v> m T- & z> . 

W - £ X A ( !S5 ft 4fc # ) . W S T ,,,l )I/\Xf-^ . XI. X 0 I , Y I , Y 

0 I-^F^th (&Bfft-zH!lgfi. ft&^F^ft-) . 




( 26 ) 



JP 2004-241666 A 2004.8.26 





( 27 ) JP 2004-241666 A 2004.8.26 



(12)m^m ffl + JEW] 

F^ — A(##) 2F065 AA04 AA20 AA31 AA51 BB05 BB25 CC17 CC21 DD06 FF52 

GG05 HH04 HH14 JJ01 JJ05 JJ15 LL12 LL17 LL33 LL34 

LL36 LL37 MM03 PP12 QQ14 QQ23 QQ25 QQ42 

5F046 BA04 CC01 CC16 DB05 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Q BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

I^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




OTHER: 



